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Abstract 
Wild dogs in Australia comprise both purebred dingoes and dingo/domestic dog 
hybrids. Wild dogs are widespread across mainland Australia including the south 
eastern region and still maintain the role of top order predator and trophic regulator. 
Although they are protected in many National Parks as native species and important 
ecosystem regulators they are also considered to be pests in rural areas where they 
spread disease and prey on small cattle and sheep. This dichotomy of perspectives can 
make management of the species difficult, however, with more knowledge of the 
behaviour and habitat requirements of the dingo perhaps more effective management 
strategies can be developed. 
The purpose of this thesis is to examine the hypothesis that selected landscape-
level variables play a significant role in determining the core and home ranges of wild 
dogs. The steps in researching this hypothesis are two-fold, (1) to estimate the home 
ranges and core areas of the wild dogs in the case study, and (2) examine the landscape 
features of the home ranges and core areas of movement to determine whether or not 
certain features in the landscape may effect or shape home ranges. 
The wild dog data were drawn from three previous studies to give a total of 
eighteen wild dogs. All of these wild dogs were located in either the Bago or Maragle 
State Forests near Tumbarumba, NSW or in the adjoining northwest comer of 
Kosciuszko National Park. 
The study found the wild dogs' home ranges, usmg 100% minimum convex 
polygons, to be significantly larger than expected compared with the findings of a 
number of previous studies of wild dog home ranges in a variety of locations around 
Australia. 
Kernel estimators, which were used to calculate the core movement areas were 
found to produce better estimates than minimum convex polygons, but were sensitive to 
small clusters of data points that could heavily influence both the size and location of 
core areas. This was highlighted by the comparison between two data sets (AR 181 and 
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DJ 220) of the one wild dog that produced very different results for what appeared to be 
essentially the same home range and core areas. 
The landscape features of vegetation, topography and water surfaces were also 
studied within the home ranges and core areas of each of the wild dogs and it was found 
that they tended to be in areas made up predominantly of Montane Tableland Forests 
and although, in general, terrain tended to be rugged with large relief, territory within 
the core areas were mainly flat or undulating plateaus. No simple linear correlation was 
found between wild dog sites and Gross Primary Productivity. Similarly, no link was 
found with water surfaces and home and core ranges. 
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Glossary and Terms 
IUCN red list of threatened species The List provides taxonomic, conservation 
status and distribution information on tax.a that have been globally evaluated using the 
IUCN Red List Categories and Criteria. This system is designed to determine the 
relative risk of extinction, and the main purpose of the IUCN Red List is to catalogue 
and highlight those taxa that are facing a higher risk of global extinction. 
Endangered A taxon is Endangered when it is considered to be facing a very high 
risk of extinction in the wild. 
Vulnerable A tax.on is Vulnerable when it is not Critically Endangered or 
Endangered but is facing a high risk of extinction in the wild in the medium-term future. 
Chapter 1: Introduction 
1.1 Thesis context 
Dingoes (Canus lupus dingo) originated from domestic dogs and were first 
introduced to Australia by humans an estimated 3,500 to 5,000 years ago from East 
Asia (Corbett, 1995b; Savolainen et al., 2004). They have since become the top order 
predators of terrestrial Australia, possibly taking over from the thylacine (Thylacinus 
cynocephalus), and are found throughout the continent, except Tasmania (Jenkins, 
2006). As top order predators they are likely to play an important role in an ecosystems 
trophic interactions and therefore their removal could dramatically impact on 
biodiversity and ecosystem function (Daniels and Corbett, 2003; Glen et al., 2007), 
particularly through a process called 'mesopredator release', where the top order 
predator is removed from the ecosystem allowing smaller predators to undergo 
population explosions and unbalancing the ecosystem (Soule et al. , 1988). 
Dingoes are currently listed as vulnerable on the 2006 International Union for 
Conservation of Nature and Natural Resources (IUCN) red list of threatened species 
(Corbett, 2004 ). This status is due to the decreasing number of pure-bred dingoes as 
they come into contact and breed with domestic dogs, causing a hybrid population 
referred to as wild dogs (Elledge et al., 2006). These wild dogs, however, maintain a 
similar social and behavioural structure to dingoes, which is what distinguishes them 
from domestic dogs (Corbett, 2001; Daniels and Corbett, 2003; Corbett, 2004). In the 
state of New South Wales the majority are likely to be genetically mixed, and will 
therefore be referred to as wild dogs for the remainder of the study. 
Wild dogs are often considered to be pests in Australia as they prey on domestic 
Ii vestock, in particular sheep and to a lesser extent young cattle (Eldridge et al., 2000). 
In addition to this there have been incidents involving attacks on children, for example, 
in April 2001 a boy was killed on Fraser Island National Park in Queensland. Fraser 
Island, however, is home to populations of pure-bred dingoes and are therefore 
protected there as native wildlife. In order to reduce human-dingo interactions on the 
island a dingo management strategy was implemented in 2001 (Environment Protection 
Agency Queensland Parks and Wildlife Service, 2001). There is significant conflict in 
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Australia as to the status of dingoes as either introduced pests or native species. Under 
the Queensland Nature Conservation Act 1992 (Sections 17 and 62), dingoes are listed 
as a native species to be protected in areas such as National P arks. In contrast the dingo 
is listed as a pest in many cases, such as the Queensland Land Protection (Pest and 
Stock Route Management) Act 2002 (Queensland Parliamentary Council, 2002). Many 
properties throughout Australia still hire ' <loggers' to kill wild dogs that are found 
travelling on or close to their land. An article on one such dogger was published in the 
Weekend Australian Magazine of Sept 23-24, 2006 titled "Dog Days" (Barrass, 2006). 
The article refers to Keith Mader a "<logger'', who provides a service for local station 
owners in the rangeland north east of Kalgoorlie. The article claims that although the 
number of <loggers has dramatically decreased over the past 20 years there is still 
demand for them by local farmers, who believe that the main cost to livestock in the 
area is from dingoes and not from other factors such as drought. 
In addition to the hiring of <loggers several other methods have been adopted in the 
att~mpt to control or eradicate wild dog populations. Examples include the widespread 
use of sodium fluoroacetate ( 1080) baiting and the dingo barrier fence that runs 5531 
km from inland South Australia up to the NSW-South Australian (SA) and NSW-
QueensJand (QLD) borders and across southern Queensland (Harden, 1985; Eldridge et 
al., 2000; Newsome et al., 2001 ). 
Wild dogs are susceptible to many diseases, including all of those that affect 
domestic dogs . So far 38 different parasites and pathogens have been found in wild 
dogs, but there are likely to be more than this (Fleming et al. , 2001). Of these 38 
parasites and pathogens, several can also affect humans and other native species, such 
as Hydatosis and Toxoplasmosis (Newsome and Coman, 1989; Johnson et al., 1990; 
Jenkins, 2005; Banks et al., 2006). 
Another potential serious disease threat is rabies. Although rabies is currently not 
present in Australia, it is found in most other countries and therefore there is still a 
serious risk that it may be introduced at some point in the future. Canides carry rabies 
and are able to transmit it directly to humans and livestock (Fleming et al. , 2001). 
By understanding the home ranges of wild dogs and the various situations in which 
they come into contact with domestic animals and livestock, as well as humans, it is 
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possible to understand the various ways in which wild dogs may infect humans and 
livestock with diseases. 
As top order predators in mainland Australia, dingoes have been found to influence 
many native populations. This influence is mainly through direct predation on native 
animals and not through competition for resources (Dickman, 1996). The possible 
exceptions to this, however, are the Tasmanian devils (Sarcophilus harrisii) and the 
thylacines (Thylacinus cynocephalus), both of which were found on the Australian 
mainland up until 500 - 3000 years ago, when they were thought to have been out-
competed by the dingo (Corbett, 1995b). 
Although some researchers consider dingoes to have a negative impact on native 
animal populations they do, however, also impact on fox and feral cat populations that, 
like dingoes, prey upon native animal populations (Dickman, 1996). Not only can 
dingoes out-compete cats and foxes for prey, they also hunt them. This limits the 
number of other species that prey on native animal populations in areas where dingoes 
are found. Glen et al. (2007) have also proposed that dingoes are strong interactive 
species and important trophic regulators within Australian ecosystems and support the 
suggestion by Dickman (1996) that by limiting mesopredators such as cats and foxes, 
dingoes may in fact result in a net positive benefit to native species. 
In order to make informed decisions on wild dog management, particularly in 
relation to issues such as livestock predation, spread of diseases or trophic regulation it 
is important to understand their basic ecology. Past research into landscape-level 
effects on wild dog movement is most often focused on calculating home range size and 
variation by sex, age and season (for example Woodall, 1983; Harden, 1985; Thomson, 
1992c; Newsome et al., 2001; Mitchell and Banks, 2005; Robley et al., unpublished). 
Past research has also studied daily activity and movement and made a limited 
examination of landscape factors such as climate and vegetation type (for example 
Woodall , 1983; Harden, 1985; Thomson et al. , 1992). To date, however, there has been 
no study on wild dogs in Australia which, in addition to studying their home ranges has 
also included a study and analysis of the landscape-level effects of terrain, water and 
vegetation, and how they affect movements within the home ranges, which may in fact 
be an important determinant of the home ranges themselves. 
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Home ranges are defined as the area in which an individual animal travels during 
its ' normal' daily activities, which may include tasks such as food gathering, mating and 
caring for young (Burt, 1943); core areas are the areas inside an animal's home range 
which are used most frequently and often contain home sites, refuges and the most 
dependable food sources (Kaufmann, 1962 cited in Samuel et al. , 1985). It follows that 
studies that only calculate core and home ranges would be insufficient in understanding 
wild dog movement across a landscape. 
It is hypothesised in this thesis that landscape-level effects do play an important 
role in determining the core and home ranges of wild dogs. This thesis, therefore, 
reports on the results of an exploratory analysis of some landscape-level features that 
were hypothesised to affect wild dog home ranges and core areas. They were identified 
by reviewing the available methodologies and applying a selection of these to be tested 
on a case study. The case study drew from three sets of wild dog radio collar data from 
two adjacent areas with different land tenure in New South Wales: Kosciuszko National 
Park and the Bago and Maragle State Forests near Tumbarumba. GIS data related to the 
selected landscape variables for the two main areas within the case study area were 
used. Radio collar and GIS data are commonly used in studies related to animal 
movement and therefore methods developed in this study, using these data, will be 
relevant to further studies. The thesis is divided up into sections, which reflect the 
thesis' aims outlined in section 1.2. 
1.2 Thesis aims 
The purpose of this thesis was to examine the hypothesis that selected landscape-
level variables play a significant role in determining the core and home ranges of wild 
dogs. The steps in researching this hypothesis were two-fold, (l) to estimate the home 
ranges and core areas of the wild dogs in the case study, and (2) examine the landscape 
features of the home ranges and core areas of movement to determine whether or not 
certain features in the landscape may effect or shape home ranges. 
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1.3 Thesis outline 
The thesis aims were investigated by the following steps: 
1. Relevant literature related to animal core and home ranges, and animal-
landscape interactions were reviewed. 
2. A study was completed of the most frequently utilised methodologies in spatial 
ecology for studying core and home ranges to determine the most suitable method for 
this study. 
3. Methods for identifying the core and home ranges were evaluated for a case 
study of a selection of wild dogs in Bago and Maragle State Forests and Kosciuszko 
National Park. 
4. An exploratory analysis was undertaken of the relationship between the 
landscape characteristics and wild dog core and home range selections and movements 
around the landscape. 
1.4 Chapter outlines 
The thesis is comprised of eight chapters: 
This Chapter has provided the context for the study, stated the thesis aims, 
provided an outline of the steps followed and introduced each of the chapters. Chapter 
2 summarises previous research conducted on Wild Dogs/Dingoes and outlines their 
physical and behavioural characteristics. Chapter 3 reviews the relevant literature 
available on determining and identifying core and home ranges of an individual, 
landscape characteristics analysis and animal-landscape interactions. Chapter 4 
describes the physical and biological characteristics of the Bago and Maragle State 
Forests and Koscius~ko National Park where the case study was located. Chapter 5 
describes the wild dog radio tracking and Geographical Information System (GIS) data 
used in the study as well as outlining the analytical methodology. Chapter 6 presents 
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the results of the case study which are then discussed in Chapter 7. Chapter 8 provides 
a summary of the main results and conclusions of the thesis as well as identifying 
limitations of the methodology and suggesting areas of future research. 
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Chapter 2: Dingoes Literature Review 
2.1 Overview 
Research on Dingoes in Australia has been conducted by a number of organizations 
and individuals with the most comprehensive studies being completed by L.K. Corbett, 
J.D. Robertshaw and P.C. Thomson. Corbett, the pioneer of dingo research in Australia 
has participated in many studies and written a comprehensive book titled The Dingo in 
Australia and Asia (Corbett, 1995b ). Research by Robertshaw and Harden ( 1985) was 
carried out on several populations in North-Eastern New South Wales during the 1960s 
and 1970s whilst the research by Thomson (1992a,b,c) was done in Northwestern 
Australia during the 1970s and 1980s. The information presented in this chapter is 
largely drawn from these sources. 
2.2 Physical and behavioural characteristics 
2.2.1 Physiology 
Wild dogs/dingoes are medium-sized canids, with adult males weighing between 
12- 22 kg and adult females between 10- 20 kg (Orchard and Bloomfield, 2000). 
Dingoes are normally ginger in colour with white points, although a few are also black 
with white or tan points, and some may also be all white (Green and Catling, 1977; 
Corbett, 1995b). They also have bushy tails and pricked ears. The wild dogs in this 
study that are hybrids of dingo and domestic dogs, however, may have many variations 
on this description but will still retain a dingo-like appearance. It is the skull that 
provides the easiest distinction between domestic dogs and dingoes, as the skull and 
teeth of a dingo are generally larger (Green and Catling, 1977; Newsome and Corbett, 
1985; Banks et al., 2006; Elledge et al., 2006). 
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2.2.2 Genetics 
Australian dingoes are found to have descended from domesticated dogs in East 
Asia, possibly arriving here on a single occasion around 5000 years ago. This 
introduction is likely to have coincided with the expansion of Austronesians into 
Southeast Asia. For the majority of the 5000 years that dingoes have existed in 
Australia they have been isolated from other dog populations (Savolainen et al., 2004). 
2.2.3 Diet 
Wild dogs are carnivores that tend to prey on both medium sized and larger native 
species above 500 g (Corbett, l 995b ). The most common prey species found in scat 
analyses or stomach contents samples are: the swamp wallaby (Wallabia bicolour), red-
necked wallaby (Macropus rufogriseus), wallaroo (Macropus robustus), bush rat (Rattus 
fuscipes), brushtail possum (Trichosurus vulpecula) and common ringtail possum 
(Pseudocheirus peregrinus) (Newsome et al., 1983a; Newsome et al., 1983b; 
Robertshaw et al. , 1985; Thomson, 1992b; Vernes et al., 2001). Diet, however, is 
largely affected by prey availability and therefore varies between different geographical 
areas. For example in the Tanami Desert, Northern Territory the abundance of 
mammals is often too low for dietary requirements and therefore wild dogs in the region 
also ate reptiles, birds and invertebrates (Paltridge, 2002). 
Little research has been conducted on the water requirements of dingoes and wild 
dogs. As with all animals, a balance must be struck between incoming and outgoing 
water. Incoming water for wild dogs is either in the form of drinking water or from 
food. A study of desert animals by Schmidt-Nielson (1964) discovered that close to 
85% of the weight of vertebrate prey provides water, and in some cases where prey is 
abundant, the water acquired from eating prey is more than the amount lost to 
thermoregulation, normal bodily functions or urine (Ladiges et al., 2005). This 
accounts for dingoes and wild dogs being found in areas with little or no drinking water 
available, such as in the Simpson Desert (Green and Catling, 1977; Corbett, 1995b). 
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2.2.4 Reproduction 
At two years of age female wild dogs become sexually mature and can reproduce 
(Corbett, 1995a). Wild dogs in Australia tend to have one breeding season per year, 
which is more consistent with dingo breeding patterns than domestic dogs who ovulate 
twice per year (Jones and Stevens, 1988; Catling et al., 1992; Thomson, 1992a). The 
breeding season is the same throughout Australia, normally starting in the early months 
of the year between March and April, when copulation occurs. 
The gestation period for wild dogs is about 63 days (Green and Catling, 1977), 
therefore whelping generally takes place during the winter months between May and 
September, with the majority of births occurring in July (Jones and Stevens, 1988; 
Catling et al., 1992; Thomson, 1992a). There can be between 1-10 pups in a litter, 
however most litters average around 5 pups (Jones and Stevens, 1988; Corbett, l 995a). 
The dominant female is commonly the only sexually mature female in a pack to 
reproduce and rear young successfully as various methods, for example infanticide, 
have been observed to suppress reproduction in other females in a pack (Corbett, 1988). 
2.2.5 Social structure 
Wild dogs, like many other Canids have a pack structure. Wild dog packs are 
usually made up of one dominant male and female pair as well as several female and 
male subordinates, usually the offspring of the dominant pair (Green and Catling, 1977; 
Corbett, 1995b). Packs will often hunt both together and individually, depending on the 
species that they are hunting (Thomson, l 992b; Corbett, l 995b ). For example large 
macropods such as kangaroos are likely to be hunted together as a pack, whereas 
smaller animals such as bush rats (Rattus fuscipes), may be preyed on individually. 
Lone wild dogs are also common, particularly in males. These dogs are often 
young offspring that have left their packs in order to find a partner and are normally less 
than 2 years old (Corbett, 1995b). Lone wild dogs are not thought to have any 
particular disadvantage in hunting, but will normally hunt animals that are easier to 
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catch and therefore it is often lone wild dogs that tend to attack sheep and cattle 
(Corbett, 1995b ). 
Interaction between wild dogs in the same and different packs appears to be 
complex and take place within a well-structured hierarchy (Corbett, 1988). Interaction 
between packs often occurs within shared spaces such as water holes, where each pack 
will usually wait for its turn and proceed with extreme caution to the water in order to 
avoid meetings with other groups (Corbett, 1995b ). 
2.2.6 Communication 
Wild dogs communicate with each other in both verbal and non-verbal forms 
(Corbett, 1995b ). Vocal communication can be in the form of snarling, barking and 
howling. Non-vocal communication can be represented by body posturing, displaying 
of teeth and speed, and _style of movement. 
Several particular behaviours including increased raised-leg urination, ground 
scratching and howling by wild dogs have been observed prior to breeding season 
(Corbett and Newsome, 1975; Thomson, 1992a). This increase in activity is consistent 
with many other wild canids and is suggested to be related to courtship. 
2.2.7 Den sites 
Wild dogs in Australia utilise a variety of areas as den sites. Most are located 
underground, often created by enlarging rabbit holes, goanna holes or old wombat 
burrows. Sites have also been observed in caves in rocky hills, under debris in dry 
creek beds, amongst exposed tree roots and rock piles, in hollow logs and fallen trees 
(Thomson, 1992a; Corbett l 995b ). Den sites are often built with multiple entrances and 
cavities leading off the main chamber (Thomson, 1992a). 
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2.2.8 Biogeographic context 
Wild dogs are found throughout continental Australia in a variety of climates and 
ecosystems ranging from deserts to alpine meadows. This ability to live in a range of 
habitats is not due to any physiological differences, but is considered to reflect 
behavioural adaptations, such as changes in activity patterns and times and hunting 
strategies. In particular, wild dogs in hot, desert climates, such as those studied by 
Thomson (1992a), appear inclined to limit activity to the early mornings, evenings and 
night-time, resting in the shade during the heat of the day. In contrast, wild dogs living 
in cooler climates tend to be active around the clock (Harden, 1985; Mcilroy et al., 
1986; Corbett, 1995b ). 
2.3 Summary 
This chapter covered several aspects of wild dog behaviour . and characteristics in 
order to provide a better understanding of the physiological, behavioural and habitat 
requirements. The main features discovered in the literature review that may affect 
their home range and core area movements were that they tend to prey on medium sized 
and larger native species. Their water requirements may or may not be fulfilled from 
eating prey, so whether or not they also require drinking water is unknown. Wild dogs 
have a pack structure consisting of one dominant female and male pair. There is also 
only one breeding season per year with whelping normally occurring between May and 
September. Wild dogs are found throughout Australia in a number of different habitats, 
and adaptation to these habitats are considered to be through behavioural changes. 
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Chapter 3: Methodology Literature Review 
The term landscape ecology employed in this thesis refers to the study of how a 
landscape's complex spatial structures affect ecological patterns and processes (Wiens, 
1995). In this thesis the main aim was to explore several landscape-level features that 
may potentially affect wild dog home range and core areas. This was done by 
examining correlations between landscape and wild dog data in a case study. 
In order to carry out this study it was necessary to find an appropriate method of 
classifying and quantifying the wild dog's home ranges and the landscape features of 
these areas. Therefore, section 3.1 reviews the numerous methods that have been 
developed to measure core movement areas and home ranges in order to determine the 
most suitable ones for this particular study. Section 3.2 examines methods for studying 
landscape features, in particular vegetation, gross primary productivity, terrain and 
water surfaces, adopted in this thesis. 
3.1 Defining and identifying core and home ranges 
3.1.1 Home ranges 
The definition of an animal 's home range varies slightly in the literature but the 
most common definition used is by Burt (1943). His definition of a home range is the 
area that an individual travels in during its normal daily activities that may include tasks 
such as food gathering, mating and caring for young. If an individual occasionally 
travels outside the area used during its normal activities, perhaps for exploratory reasons, 
this should not be counted towards the individuals' home range. 
Numerous methods and models have been created to calculate animals' home 
ranges using radio-tracking data. Some of the earlier methods and models include the 
minimum convex polygon method (Samuel et al., 1985; Harris et al., 1990; Powell, 
2000), the circular normal method (Samuel, 1985), the bivariate normal method 
(Samuel, 1985; White and Garrott, 1990), the nonparametric approach (Worton, 1987), 
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the kernel density estimator (Worton, 1987; Worton, 1989; Powell, 2000) and the 
harmonic mean model (Samuel, 1985; Kenward, 1987; Worton, 1987; Harris et al., 
1990; White and Garrott, 1990; Powell, 2000). Various software packages have been 
developed for estimating home ranges. Within these packages various methods 
including several of the ones mentioned above have been used (White and Garrott, 1990; 
Larkin and Halkin, 1994; Kie et al., 1996; Seaman et al., 1998). For this particular 
study the model for calculating home range should also include calculations for 
identifying core use areas. 
The minimum convex polygon is one of the oldest methods of calculating home 
ranges, and is still one of the most commonly used; it is constructed by connecting lines 
between the outermost points of the range to form a convex polygon. The home range 
area is then the area that lies within these boundaries. It is a simplistic method that is 
flexible in shape and easily calculated (White and Garrott, 1990). One drawback, 
however, is that it does not take into account the amount of use of each area within the 
home range. Therefore, results may be blown out by a random point that is located far 
away from the other points and was recorded during an exploratory session not 
considered to be a part of the home range as described in Burt's (1943) definition. The 
minimum convex polygon does not calculate density of use within areas and therefore 
cannot identify core areas. Despite these drawbacks the minimum convex polygon was 
used in the majority of past wild dog studies (Harden, 1985; Mcilroy et al. , 1986; 
Thomson, 1992c; Corbett, 1995b), and remains a useful tool by which to compare the 
home ranges analysed in this study with previous research results. 
The bivariate normal models differ from the minimum convex polygon in that a 
circle or ellipse is used and not a polygon to fence off the outer perimeter (White and 
Garrott, 1990). The bivariate normal model differs to the minimum convex polygon in 
that only 95% of the data collected is calculated around the mean location. This allows 
for random locations far outside the home range to be discarded and therefore 
eliminates a potential skew in the results from data points recorded during exploratory 
journeys (White and Garrott, 1990). 
A simple non-parametric and non-statistical approach to estimating home range is 
by grid cell counts. This is done by overlaying the area over which an animal travels by 
a grid of cells, each of the same size (Harris et al., 1990). The number of times the 
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animal is recorded within each of the grids is then used to estimate the home range area. 
If there are gaps between used cells they can be filled by assuming that the animal 
travelled on a straight line between destinations (White and Garrott, 1990) However, it 
is likely that the results would be skewed to some degree by this assumption, as the 
animal will not always travel in a direct line between destinations. 
The kernel density estimator is a mathematically based model that uses a non 
parametric approach to studying the utilisation distribution of an animal in its home 
range (Worton, 1989). There are several key advantages of using the kernel method to 
determine home range. One of these is that it produces unbiased density estimates that 
are not influenced by grid size or placement (Silverman, 1986). As it is non-parametric 
the kernel density estimator also has a flexible shape, which results in a more accurate 
estimation of home range (Worton, 1989; Seaman and Powell, 1996; Seaman et al., 
1998; Powell, 2000). 
The estimator is calculated by first placing a probability density function over each 
kernel, or unit, and then superimposing a regular grid on top. The density is estimated 
at each point. A utilisation distribution is then calculated over the entire area using the 
density estimates at each point, resulting in large values in areas with a high number of 
observations and the reverse in areas of relatively low observations. 
An important consideration in calculating kernel density estimators is the use of a 
smoothing parameter, which minimizes the estimated error for a given sample (Worton, 
1989, Seaman et al., 1998). It can be chosen or selected automatically by many of the 
software programs that include the kernel density estimator function. The smoothing 
parameter is determined by calculating the square root of the mean variance in x and y 
co-ordinates and dividing this result by the sixth root of the number of points of data 
collected (Worton, 1995). 
A second consideration is the bandwidth. The bandwidth determines the size of 
each kernel, or cell, and should be larger than the associated error of a data point. A 
fixed kernel estimator is one where every band width is the same value, whereas an 
adaptive kernel will have a different band width for each point (Seaman and Powell, 
1996; Powell, 2000). Tests comparing fixed versus adaptive kernel estimators have 
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found that fixed kernels generally produce more accurate estimates of home range and 
core areas and are easier to calculate (Powell, 2000; Blundell et al., 2001). 
For all of the models several factors must be taken into consideration when 
calculating home ranges of individuals when they are taken as representatives of a 
whole community. First and foremost, in order to gain the most representative picture, 
the greater the number of animals and the observations of each individual all living in 
the same habitat type, the more accurate and useful the results are likely to be 
(Alldredge and Ratti, 1992). This must be weighed up against the costs, man hours and 
time frame involved. The individual dogs' age, sex, social status and whether or not 
they are a member of a pack can all affect home range size (Harris et al., 1990; 
Thomson et al., 1992). Past studies on wild dogs in Australia have found that loner and 
male dogs generally have larger home ranges than members of a pack or females 
(Corbett, 1995b ). 
The majority of methods also assume that home ranges will remain essentialJy 
stable over time, however it is important to first confirm such an assumption and testing 
for changes by dividing data up into time sets and examining each set individually. 
However, such calculations need extensive data sets over long periods of time, which 
can become very costly (Worton, 1987). Home range estimates are also found to be 
influenced by the time elapsed between samples, as too short a time period may lead to 
statistically non-independent data, however, to long and biologically significant 
information can be Jost (Reynolds and Laundre, 1990). 
The 100% minimum convex polygon, was used in this study due to its popularity 
thereby it could be used to compare home ranges with the majority of previous wild dog 
studies. Although kernel density estimators do provide a more accurate estimation of 
home range, they are only starting to be adopted by wild dog researchers and therefore 
there were limited results available for comparison. However, this method was used in 
thi s study for the calculation of core areas. 
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3.1.2 Core Areas 
Core areas are the areas inside an animal' s home range which are used most 
frequently and often contain home sites, refuges and the most dependable food sources 
(Kaufmann, 1962, cited in Samuel, 1985). An individual or pack's home range will 
often overlap with the home ranges of others, but core areas tend to be more heavily 
defended and exclusive to that individual or pack (Powell, 2000). 
As with home ranges, numerous methods have been developed to pinpoint the core 
areas. One method of determining whether or not a core area exists is to compare 
observations against a calculated uniform distribution. If an area has more observations 
than expected under uniform distribution it is considered to be a core area. One of the 
problems encountered in finding the core area is that it is often highly influenced by the 
method used to determine the home range size and therefore it is important to test the 
sensitivity of a core area to changes in home range size (Samuel, 1985; Worton, 1987). 
It is also important that the model is able to determine whether or not there are multiple 
core areas within the home range. 
The kernel density estimator (section 2.1.1) in addition to estimating home ranges 
can also be used to calculate contours at specified intervals of the percentage of time an 
animal spends at each location, thereby giving a density of use estimation (Powell, 
2000). Core areas can then be identified by finding the areas with the highest use 
density for each individual. Another method, the one utilised in this study, is to assign a 
set core area density. In many studies the core area is defined as being the 50% kernel 
density (eg. Loveridge and MacDonald, 2003; Admasu et al., 2004; Kusak et al., 2005; 
Said and Servanty, 2005; Brunjes et al., 2006). In this study, however, in addition to 
recording the 50% kernel density, the 20% kernel density was also studied. This is 
because the home ranges of wild dogs tend to be quite large and by studying the 20% 
core area it was assumed it would be more likely to identify the effects of landscape 
features in more detail. 
3.2 Interactions between wild dogs and landscape 
characteristics 
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A common hypothesis of landscape ecologists is that the home range of an animal 
· is directly related to the distribution of several key landscape features, and numerous 
studies have been undertaken to test this, with varied results (Harestad and Bunnell, 
1979; Ebersole, 1980; Schoener, 1983; Mitchell and Powell, 2003; Mitchell and Powell, 
2004 ). Research into interactions between landscape features and animal home range, 
however, is often approached from only the landscape side, which creates an 
unbalanced model. Weisberg et al. (2006), however, believe that it is much more useful 
to create a model that takes into account both the animal and landscape variables with 
similar levels of complexity, in order to gain a more balanced insight into the interaction 
between landscape and animal. 
Landscape level features have been studied in a variety of ways in prev10us 
research projects. Each of these studies has focused on different landscape features that 
have been found to be significant in determining the home range of that particular 
animal in that environment. One example is a study undertaken by Simon (1975) on the 
iguanid lizard Sceloporus jarrovi, that indicated home range size was related to insect 
density and hence food availability. Another example that also included food is a study 
by Ebersole (1980), that tests the hypothesis that food density is the dominant function 
of territory size for the reef fish Eupomacentrus leucostictus, where food intake equals 
food density multiplied by the territory area. For this hypothesis the higher the food 
density the less area required to produce the same amount of food for intake. The 
results of the test however found the hypothesis to be limited: even though it is · 
generally correct for male fish, it is the complete opposite for the females. 
In addition to food availability in the form of plants or other animals, there are 
many other factors that potentially contribute to landscape conditions such as local 
climate, disturbances, vegetation type, surface water and terrain. All of these factors 
combine to render an area either more or less suitable for wild dogs to inhabit. For 
example vegetation may affect food sources, prey type and availability, shelter and den 
sites. 
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Geographical Information Systems (GIS) are used to capture, store, check, manipulate, 
analyse and display data which are spatially referenced to the Earth's surface (DoE, 
1987, cited in Bahaire and Elliott-White, 1999). GIS was used for all of the analyses of 
data in this study as this tool provided the capacity to quantitatively analyse the 
landscape variables to investigate their correlation to wild dog home ranges and core 
areas. 
Past studies on wild dog home ranges that included a study of the landscape have 
found that wild dogs living in arid regions will generally have larger home ranges than 
those living in forested regions. The general hypothesis that has arisen from the 
combination of these studies is that the home ranges of wild dogs, like coyotes in the 
United States of America, will tend to occupy smaller areas with comparatively higher 
net primary productivity which can be linked to more available resources (Thomson, 
1992c). 
Studies of landscape-animal interactions for other carnivorous species have been 
conducted in a variety of ways and included varying features in the landscape study. 
The main factors of the landscape recorded and studied were climate (Okarma et al., 
1998; Martinoli et al., 2006), vegetation types (Holzman et al. , 1992; Adkins and Stott, 
1998; Okarma et al., 1998; Graham, 2001; Martinoli et al., 2006), and human 
disturbance (Holzman et al., 1992; Adkins and Stott, 1998; Okarma et al., 1998; 
Graham, 2001; Martinoli et al., 2006). 
This particular study chose three key landscape-level variables: vegetation, 
terrain/topography and water surfaces, which could all possibly affect wild dog home 
ranges and core areas. Vegetation, was chosen as it is likely to affect wild dog home 
ranges and core areas due to suitability for den sites; prey availability, and competition, 
which are also possibly based on available resources for food for animals at all levels of 
the local ecosystem. Terrain was chosen as it likely affects the energy requirements of 
wild dogs. In steep, rugged areas the amount of energy required to travel around (also 
known as the cost surface) would dramatically increase compared to a flat area; this 
would affect the amount of food and water required to maintain a net positive energy 
balance. Water surfaces could also affect home range and core areas of wild dogs if 
they require available water for drinking to maintain metabolic processes. 
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Vegetation is usually studied by dividing areas up into various vegetation groups or 
classes, determined by dominant tree species, or structural formation, such as woodland, 
grassland or bog (eg. Austin et al., 1996; Brunjes et al. , 2006). The vegetation data 
available for this study uses the same method as mentioned above and is based on 
vegetation classes and groups defined by dominant tree species. In order to determine 
whether there is a preferred vegetation class, both the vegetation for the individual wild 
dogs' home ranges and core areas and the vegetation classes of the entire study area 
were considered. 
When studying vegetation at landscape scale it is also now possible to include 
remotely sensed estimates of Gross Primary Productivity, which is the amount of C02 
photosynthetically assimilated by terrestrial plants (Williams et al., 1997). The higher 
the productivity (GPP), measured in mmol C02 m·2 day"'. the more energy available in 
the system for consumers or decomposers (Ladiges et al. , 2005). In general the higher 
the productivity of the land the more energy that is considered available in the system to 
be used by . both flora and fauna, ~hich is in line with the hypothesis proposed by 
Thomson (1992c) that wild dogs, like coyotes in the United States of America, will tend 
to occupy smaller areas where there are comparatively more resources available, and a 
higher net primary productivity (which is gross primary productivity minus the amount 
of co2 released through respiration). 
The GPP data used in this study is based on Equation 1 (Berry, submitted for 
publication). 
Equation 3-1. Gross Primary Productivity 
The equation is a multiplication of four variables. The first variable, £, is the 
radiation use efficiency of the canopy and is based on the spatial distribution of the 
foliage and irradiance. F, is the fraction of photosynthetically active radiation (PAR) 
intercepted by the sunlit vegetation canopy. It is a number between 0, which represents 
areas where there is no PAR, and 0.95, which is the maximum amount of radiation 
available to be absorbed for photosynthesis, as there will always be some PAR that is 
reflected. PAR is calculated from the Normalised Difference Vegetation Index (NDVI) 
which is a measure of vegetation greenness (Berry et al., in press). R. (MJ) is the 
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amount of global irradiance and the constant b (-2.3 mol PAR MJ\ which is included 
in the equation to convert R, into quanta. 
When using GIS for landscape analysis, topography is usually represented by 
digital terrain models that can calculate altitude, slope, aspect and topography (Austin et 
al., 1996). Terrain over large areas such as the home ranges of wild dogs, can be 
difficult to summarise due to large variances in topography, slope and aspect. A study 
on Sympatric Mule and White-Tailed Deer in Texas overcame this problem by 
classifying terrain by elevation and broad land form descriptions such as plateaus, steep 
canyons and rolling hills (Brunjes et al., 2006). For this project the terrain features 
studied for the 20% core areas .included (1) relief and highest and lowest points of 
elevation above sea level, and (2) the steepest, flattest and mean slopes. For the 50% 
core area and the 100% MCP home range, which cover much larger areas, only the 
highest and lowest points of elevation above sea level, and the relief between these two 
points were calculated from the DEM. 
Water surfaces are another landscape feature that can influence the home range of 
an animal. In several other animal-landscape studies water surfaces have been 
calculated as a vegetation class and not as an individual feature (for example Dickson et 
al., 2005; Martinoli et al., 2006). For this study, however, this method may not be 
appropriate as the only water bodies found in the study area are rivers and streams and 
calculating them as an area, rather than a length, would prove impractical. As the 
method for studying vegetation is different to the method for water surfaces they have 
been treated as separate landscape features for the purpose of this project. A second 
method used in other similar studies is to calculate the average distance to water of an 
animal at any particular time (for example Kusak et al., 2005). This method was not 
used in this study as many of the rivers and streams in the study area are non-perennial 
and the distance to the nearest marked stream may not actually be the shortest distance 
to available water for any wild dog. 
The landscape characteristics described in this section not only potentially 
influence wild dog home ranges but can also directly and indirectly influence other 
landscape features . An example includes water availability in an area potentially 
affecting vegetation type. The complexity of these interactions, however, are outside 
21 
the scope of this sub-thesis and therefore each landscape characteristic will be 
considered in isolation. 
3.3 Summary 
This study reports on an exploratory analysis of landscape-level effects on wild dog 
home ranges and core areas. It was therefore important to first calculate the home 
ranges and core areas for each of the wild dogs in the case study. This chapter reviewed 
several commonly-used methodologies and concluded that the minimum convex 
polygon is useful for home range as it has been used in the majority of wild dog studies 
in the past and therefore the results can be compared with previous studies. Fixed 
kerne_l estimators were chosen for calculating core areas. The three key chosen 
landscape-level variables used in the exploratory analysis were vegetation, water 
surfaces and terrain, as they were all thought to have the potential to affect wild dog 
home ranges and core areas. 
The background knowledge and information gained from the Literature Study, in 
conju'nction with reviewing the study sites and data available, were used to develop a 
suitable methodology for this study. The full methodology will be described in Chapter 
5.2, after the study site descriptions in Chapter 4 and the data descriptions in Chapter 
5.1. 
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Chapter 4: Characteristics of the case study site 
The case study site was chosen due to a combination of available wild dog data and 
landscape coverage's. The site was divided up into two areas, due to differences in land 
tenure and landscape features (see Figure 4-1 ). These two areas within the case study 
site are located adjacent to each other in the southeast corner of New South Wales 
between Victoria and the Australian Capital Territory. The first area is situated in 
northern Kosciuszko National Park, NSW. The park contains a section of the 
Australian Alps including Australia's highest mountain, Mount Kosciuszko (2,229 m 
asl). It is also host to the Thredbo and Perisher Valley ski resorts, located in the 
southern half of the National Park. The second area in the case study site is located in 
Bago and Maragle State Forests, Tumbarumba NSW, west of the Australian Capital 
Territory. The map below shows the location of wild dog sites (inside the black outline 
box) within Kosciuszko National Park and the two adjoining State Forests. Although 
Maragle State Forest is not displayed in the map below, it adjoins the southern boundary 
of Bago State Forest. 
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Figure 4-1. Map of New South Wales, showing the location of the two study sites. 
Source: Adapted from Geoscience Australia, 2006. 
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4.1 Case Study Area Description 
4.1.1 Kosciuszko National Park 
Over half of the case study site area was located in northern Kosciuszko National 
Park, which is located in southeastern New South Wales. It extends north from the 
Victorian border up to the western border of the Australian Capital Territory (ACT). It 
is the largest national park in New South Wales and occupies an area of approximately 
675,000 hectares (New South Wales National Parks and Wildlife Service, 2006b). The 
landscape information regarding Kosciuszko National Park is often concentrated on the 
southern or whole area of the park; therefore, some of the information provided in this 
section will not be specific to the study area. 
4.1.1.1 Physical Characteristics 
TERRAIN 
The landscape of Kosciuszko National Park varies widely from the low-lying 
Snowy River valley at just above 200 m asl to the summit of Mount Kosciuszko at 2, 
229 m asl (New South Wales National Parks and Wildlife Service, 1982). The park 
comprises the northern border of the Australian Alps that runs from the middle of 
Victoria into the Southern areas of New South Wales and the ACT. Although the 
Australian Alps are at significantly lower elevations than other alpine regions. around 
the world, the climate and vegetation are still comparable to those found in other alpine 
areas such as the Rockies in the United States of America and Canada, whose peaks are 
around 3000 -4000 m asl (Costin et al. , 1982). 
CLIMATE 
The Australian Alps has a mid-latitude mountain climate. There is no dry season; 
precipitation falls all year round, with slightly more falling during winter and spring, 
usually in the form of snow. Temperatures are mild throughout the year with days 
above 30°C a rare occurrence (Department of Environment and Heritage, 2006a). 
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GEOLOGY AND SOILS 
The Australian AJps were formed over a long period of time, and date from over 
800 million years BP back to the Precambrian period. The Alps are made up of 12 
different rock types and structures. The most common rock types found in the park are 
Granitic, which are found on Mount Kosciuszko, the highest mountain in Australia, 
located on the main range which runs through the park and is part of the Great Dividing 
range which runs along the east coast of Australia (New South Wales National Parks 
and Wildlife Service, 1982). 
DISTURBANCES 
The ecosystems within Kosciuszko National Park experience both human and 
natural disturbances. As the park is one of Australia's most popular destinations for 
domestic and overseas tourists who come to New South Wales, there are a large number 
of people travelling through the park at any one time. Activities such as hiking, skiing, 
camping, driving and horse riding are all popular and can all impact on the surrounding 
landscape. Grazing of sheep and cattle was also permitted in the park up until 1973, 
and 1080 baiting also occurs widely throughout the National Park (Crabb, 2003). 
Other than human disturbances, drought and wildfires can also make a large impact 
on local ecosystems. One example of this was the large bush fires in January 2003 that 
spread through much of Victoria, New South Wales and the ACT and burnt through 
most of the Kosciuszko National Park (Australian Broadcasting Corporation, 2003). 
4.1.1.2 Biological Characteristics 
VEGETATION 
The vegetation within the park varies widely due in large part to the variations in 
both altitude and rainfall. In the alpine regions above 1850 m, vegetation is dominated 
by tall alpine herbfields and heathland. In the subalpine regions between 1400-1850 m, 
Eucalyptus paucifl.ora ssp. niphophila (snow gum) is the dominant species, with the 
majority under 50 years old due to previous wildfires in the area. The montane areas 
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between 1100-1400 mare also dominated by forests and woodlands containing many 
Eucalypt species such as E. pauc(flora ssp. niphophila (snow gum) as well as E. 
dalrympleana (mountain gum), E. rubida (candlebark), E. viminalis (ripbon gum) and E. 
stellulata (black sallee). Savannah woodlands cover most of the tableland areas below 
1100 m, and contain many of the tree species listed above (New South Wales National 
Parks and Wildlife Service, 1982; New South Wales National Parks and Wildlife 
Service, 2006a). 
VERTEBRATE FAUNA 
Many species of native fauna are found throughout the Australian Alps and 
Kosciuszko National Park such as Vombatus ursinus (Common Wombat), Macropus 
rufogriseus (Red-necked Wallaby) and Macropus giganteus (Eastern Grey Kangaroo) 
(Department of Environment and Heritage, 2006b). In a survey of prey identified in 
scat collections from Brindabella and northern Kosciuszko National Parks the following 
native species were found: Trichosurus vulpecula (Brushtail Possum), Wallabia bicolor 
(Swamp Wallaby), Tachyglossus aculeatus (Short-beaked echidna), Rattus fuscipes 
(Bush Rat), Petaurus australis (Yellow-Bellied Glider), Petauroides volans (Greater 
Glider), Petaurus breviceps (Sugar Glider) , Antechinus swainsonii (Dusky Antechinus) 
(New South Wales National Parks and Wildlife Service, 2004). There are also several 
native mammal, bird and amphibian species found in the national park that are listed as 
endangered on the IUCN list including Burramys parvus (Mountain Pygmy-Possum), 
Gymnobelideus leadbeateri (Leadbeater's Possum), and Potorus Longipes (Long-footed 
Potoroo), Xanthomyza phrygia (Regent Honeyeater), Philoria frosti (Baw Baw Frog), 
and Pseudophryne corroboree (Southern Corroboree Frog) (New South Wales National 
Parks and Wildlife Service, 2004). In addition, there are several introduced animals 
such as Vulpes vulpes (foxes), Dama dama, Cervus elaphus, Cervus timorensis, Cervus 
unicolour, Axis axis, Axis porcinus (deer), Lepus capensis (hares), Capra hircus (goats), 
Oryctolagus cuniculus (rabbits), Equus caballus (horses), Sus scrofa (pigs) and Felis 
catus (cats). Feral animal control programs are often carried out within the national 
park, as is weed control (Department of Environment and Heritage, 2006b). 
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4.1.2 Bago and Maragle State Forests 
Bago and Maragle State Forests lie within the NSW South Eastern Highland 
bioregion, to the west of the Great Dividing Range, only a few kilometres from the 
towns of Tumbarumba and Batlow. The Bago and Maragle State Forests are managed 
by the Tumbarumba and Tumut branches of Forests New South Wales, which 
comprises of 19 state forests in total that surround the western and northern boundary of 
Kosciuszko National Park (Kavanagh and Stanton, 1998). The Bago State Forest is the 
larger of the two and covers an area of approximately 50,000 ha (Coops, 2002); 
Maragle State Forest is smaller at 22,000 ha (Kavanagh and Stanton, 1998). The state 
forests contain both pine plantations and native hardwood and softwood forests, which 
have been managed for wood production for over 100 years (CSIRO Forestry and 
Forest Products, 1997a). The forests are also used for recreational purposes such as 
mountain biking, four-wheel driving, camping and hiking. 
4.1.2.1 Physical Characteristics 
TERRAIN 
The NSW South Eastern Highlands is part of the Great Dividing Range, but is 
lower than the neighbouring Australian Alps bioregion that encompasses Kosciuszko 
National Park. The elevation of the Bago and Maragle State forests ranges between 400 
m and J 439 m at the summit of Granite Mountain in Bago State Forest. The area is 
mostly flat or undulating plateau (Coops, 2002) with many roads, drainage lines and 
tracks found crossing through the forests (Robley et al. , unpublished). 
CLIMATE 
The climate in this region is temperate with warm summers and no dry season 
(New South Wales National Parks and Wildlife Service, 2006c). The closest 
Meteorological station to the Bago and Maragle State Forests is at the Tumbarumba 
Post Office, located approximately 4 km west of the southwestern corner of the Bago 
State Forest and 16 km west of the northwestern corner of Maragle State Forest. 
Temperatures range from the mid twenties during the summer months, down to the low 
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teens in the winter, with minimum temperatures falling below zero during mid-winter. 
The total rainfall averages about 80 mm per month, with slightly more rain falling 
during the winter months (Bureau of Meteorology, 2006). 
GEOLOGY AND SOILS 
Four main rock types are found in the Bago and Maragle State Forests: granodiorite 
(Sgg), adamellite (Dga), basalt (Tb) and sediments (Os). Of these granodiorite is by far 
the most common, covering nearly two thirds of the total area, and which was formed 
over 400 million years ago during the late Silurian period (CSIRO Forestry and Forest 
Products, 1997b). 
DISTURBANCES 
As the Bago and Maragle State Forests are made up of native forest and pine tree 
plantations they have experienced intensive logging, which has resulted in dense stands 
of even-aged regeneration. Wildfires and hazard reduction burning have also heavily 
impacted on the local ecosystems (Stanton and Anderson, 1998). The area within the 
State Forests where wild dogs were recorded in the case study have no history of dingo 
control programs, however, one of the dogs in the study was later found in a trap in a 
control zone outside of this area (D.Jenkins, pers. comm., 14 November 2007). 
4.1.2.2 Biological Characteristics 
VEGETATION 
The Bago and Maragle State Forests comprise tall eucalypt forests that include 
species such as Eucalyptus delegatensis (alpine ash) , E. dalrympleana (mountain gum), 
E. radiata ssp. robertsonii (narrow-leaved peppermint), E. pauciflora (snow gum) and E. 
macrorhyncha (red stringybark). Of these species the E. pauciflora (snow gum) tends 
to be dominant at the higher and more exposed elevations, with E. macrorhyncha (red 
stringybark) being dominant in the low-lying areas (Coops, 2002). Pinus ponderosa 
(western yellow pine), Pinus lambertiana (sugar pine) and Pinus radiata (radiata pine) 
are also found in these two state forests (Forestry Commission New South Wales, 1983). 
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VERTEBRATE FAUNA 
Several animal surveys have been conducted on the south-western slopes region of 
New South Wales , which includes the Bago and Maragle State Forests; these were 
published in the Australian Zoologist journal in April 1998. The first study by 
Kavanagh and Stanton (1 998) focused on nocturnal forest birds and arboreal marsupials 
and the survey found several owl, possum and glider species in both the state forests. 
The second study by Law et al. ( 1998) on bats found nine different species present in 
each of the state forests. The third study by Stanton and Anderson (1998) found 18 
species of ground-dwelling mammals including the Tachyglossus aculeatus (Short-
beaked Echidna), Vombatus ursinus (Common Wombat), Rattus fuscipes (Bush Rat) 
and Wallabia bicolor (Swamp Wallaby). Introduced species such as Sus scrofa (pigs), 
Felis catus (cats), Equus caballus (horses) and Vulpes vulpes (foxes) were also found 
(Stanton and Anderson, 1998; Dawson, 2005). The last study in the collection was a 
survey of threatened herpetofauna by Lemckert (1998) which recorded several 
moderately common reptile and frog species in the area (not specifically the Bago and 
Maragle State Forests), however very few threatened species were found. The frog 
species most commonly found were Crinia signifera (Common Eastern Froglet), Crinia 
parinsignifera (Plains Froglet), Limnodynastes tasmaniensis (Spotted Grass Frog) and 
Litoria verreauxii (Whistling Tree Frog). The reptiles found were less common and 
widespread, with only three species, Hemiergis decresiensis (Three-toed Skink), 
Lampropholis delicata (Grass Skink) and Tiliqua nigrolutea (Blotched Blue-tongue) 
found at more than two sites out of 152 sites surveyed. 
29 
Table 4-1. S 
J re tudv site vhvsical and biolo2ical ch J • J 
-
Bago and Maragle State Forests Kosciuszko National Park 
Physical characterstics: 
Terrain flat and undulating plateau ranging from 400- 1439 mas! Dominated by the Australian Alps, generally rugged terrain with 
elevations in study site between 500-1700 m asl. 
Climate temperate with warm summers and no dry season mid-latitude mountain climate, no dry season with snow normally 
falling during winter months, temperatures mild throughout the year. 
Geology and soils granodiorite is the main rock type found in the area Granitic rock is the most common rock type foundin KNP 
Disturbances Logging Some human disturbances such as hikers, campers and horse riders as 
well as wildfires 
Biological characteristics: 
Vegetation dominated by tall eucalypt forests sub alpine areas (1400 - 1850 m asl) dominant tree is the Eucalyptus 
snow gum, montaine areas (1100 m - 1400 mas!) dominated by 
Eucalypt species and in tableland areas (below 1100 m as!) covered by 
savannah woodlands 
Vertebrate Fauna Large range of species of mammal reptiles, frogs etc. found in the area Large range of species of mammal reptiles, frogs etc. found in the area 
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4.2 Summary 
The case study site used in this research project was made up of two main areas 
with different land tenure: State Forest and National Park (see Table 4-1). The physical 
characteristics for both areas were slightly different, as the State Forest was located at a 
lower altitude on mainly flat, undulating plateau it experienced a warmer climate, 
particularly during summer months than the National Park. The biological 
characteristics, however, were very similar in the two case study areas with vegetation 
dominated by various Eucalypt species and containing a variety of native and 
introduced fauna. The State Forest, however, has experienced intense logging for over 
100 years, which has affected the age and growth of the various stands in the area 
(CSIRO Forestry and Forest Products, 1997a). 
Many of the landscape features described in this chapter will be studied in the form 
of GIS layer data for this project in order to be able to correlate different features 
readily against the wild dog data described in section 5.1. The exact landscape features 
and data descriptions for this project will be covered in section 5.2 of this thesis. 
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Chapter 5: Data and Methodology 
5.1 Data 
5.1.1 Wild dog data 
The wild dog data used for analysis in this study consisted of three sets of data: two 
sets from within the Bago and Maragle State Forests and one from Kosciuszko National 
Park. These data were collected at different times for different studies. The three sets, 
with a total of eighteen wild dogs, have been named according to the initials of those 
who collected the data, and the identification numbers assigned to each of the wild dogs 
has also not been changed from the previous studies. Although there are three separate 
data sets used in this study they are considered to be comparable for the reasons 
discussed in section 5.1.1.4. 
5.1.1.1 Data Set 1: AC 
The first set of wild dog data was from Kosciuszko National Park and was 
collected by Dr. Andrew Claridge, between November 2004 and June 2005, as part of a 
study for the National Parks and Wildlife Service. The study includes three dogs, 
caught by Victor soft-jaw traps and tracked using SIRTRACK N.Z. satellite collars. 
The SIRTRACK N.Z. satellite collars utilise the Argos satellite system, which consists 
of seven low altitude, polar orbiting satellites. These satellites record the positions of 
the transmitters through the use of the Doppler effect, have a range of visibility of 5,000 
km and the accuracy of the data rages from less than 150 m up to 1000 m (CLS, 2007). 
The collars in this data set were programmed to collect data on a 6 hour on, 44 hour off 
duty cycle, in order to capture their locations every three days, two hours later each time. 
The collars were set to drop off at the end of the study·(A. Claridge, pers. comm., 21 
September 2006). 
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5.1.1.2 Data Set 2: DJ 
The second set of data was collected at the Bago and Maragle State Forests by Dr. 
David Jenkins et al. (unpublished). Seven dogs, both male and female, were tracked by 
SIRTRACK N.Z. VHF radio collars intermittently for a period of between one and three 
years from May 2001 to May 2004, at various times of the day and year. Data was 
collected from the transmitters on the collars by directional antenna mounted on either 
side of a helicopter connected to a receiver. The receiver would record a strong signal 
set at a unique frequency when pointed directly at a transmitter whereby location of the 
wild dog was recorded. Accuracy of recorded locations were down to 400 m. Data 
collection was restricted by daylight, fog, strong winds, rain, other sever weather, cost 
of helicopter hire and helicopter availability (D. Jenkins, pers. comm., 14 November 
2007). One of the wild dogs in this data set (an eight year old female) will not be used 
in this study as only four data points were collected, which is insufficient to accurately 
estimate home range and core areas. This leaves a total of six dogs in the DJ data set. 
5.1.1.3 Data Set 3: AR 
The third set of data was collected by Dr. Alan Robley et al. (unpublished) from 
the same study site in the Bago and Maragle State Forests as the DJ study. This data set 
of nine dogs actually includes one of the same dogs as the DJ set (AR181 = DJ220), 
however the studies were completed at different times. For this research both sets were 
considered individually and then compared to each other to search for differences and 
similarities in the results. 
The dogs were trapped by professional dog trappers from the Yass Rural Lands 
Protection Board using the New South Wales Department of Primary Industries-Forests 
collection of Victor Soft Catch® traps. The traps were set up at various locations in the 
two state forests over 10 nights. Once captured a Ketach-All pole was used to transfer 
the wild dogs onto a 'catch board ' where they were restrained, checked for injuries and 
then weighed, sexed, and reproductive status noted before being fitted with the OPS 
collar (Televilt Posrec Cl20, TVP Positioning Sweden). The dogs were released at the 
site of capture. 
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The data from the GPS collars were collected for a period of thirty days between 
April and May 2004, with the dogs' locations being recorded every two hours during 
the night, between 1900-0700 hours. The results of the data collection showed that 67% 
of all attempted fixes were successful, with more results collected between 1900-0100 
than 0300-0700. Accuracy of data ranged from< 47 m for 86% of fixes down to over 
100 m for 1 % of fixes (Robley et al., unpublished). 
5.1.1.4 Compatibility between wild dog data sets 
As each of the wild dog data sets in this case study were collected using different 
methods and receiver types, each with their own pros and cons, compatibility between 
the sets could be an issue. The three data sets, however, were all collecting the same 
information on wild dogs, ie. the location of a wild dog at a point in time, and all studies 
were conducted within two adjacent areas with similar habitats. The significant 
differences that would affect compatibility were the accuracy of the points, the number 
of points collected and the frequency and duration of collection. 
The accuracy between the wild dog data sets ranged from less than 20 m up to 
l 000 m. As wild dog home ranges are in the order of tens of kilometres, even points of 
lower accuracy were considered. As this is an exploratory analysis detailed comparison 
down to a few kilometres between home ranges was not within the scope of the study 
and therefore accuracy up to 1000 m was sufficient. 
The more points collected covering all hours of the day and all four seasons the 
more accurate of an assessment of wild dog home ranges can be created. The wild dog 
data collected in this study although unable to achieve this ideal, was enough to gain a 
good indication of the scale of their true home ranges, but results in this exploratory 
analysis must be accordingly viewed with some caution. In particular the data collected 
in Aland Robley's study was only at night time and over a one month period. Unless 
this happened to coincide with the most active period of wild dog movement in a year, it 
is likely that the home ranges derived from this data are smaller than their actual ranges. 
In addition David Jenkins data, through the use of VHF transmitters, were limited to 
daylight collection. Thereofre, without further research into the night time versus day 
time movements of wild dogs, home range analysis is also limited. 
34 
The different frequency, time of day, seasonal coverage and duration of collection 
were the main stand out compatibility issues between the three data sets. In order to 
maintain compatibility between data sets therefore, an assumption that the home ranges 
of the wild dogs did not change considerably throughout the length of collection was 
needed and analysis of home range changes by season and time of day were unable to 
be studied. In addition to this, the age and sex of all of the dogs were not recorded, 
limiting the ability to compare female versus male, and juvenile versus adult differences 
in home range and core areas. These limitations on the compatibility between the three 
data sets will limit the strength of the conclusions that are able to be drawn from this 
exploratory study. 
5.1.2 Landscape data 
The landscape data for this study were in the form of GIS shape or raster files, each 
one representing different aspects of the landscape. The three landscape variables in 
this study were vegetation, terrain and water surfaces. Vegetation was divided up into 
vegetation type and Gross Primary Productivity. Terrain was measured by slope and 
relief; and water surfaces were recorded by type and length of rivers. All of the 
landscape data were gathered from existing data sources and adapted to this study ex 
situ. 
There were two main reasons why it was not possible to conduct research for this 
study in situ. The first was due to the time constraints of a masters sub-thesis and more 
importantly because many of the home ranges and core areas were located in areas 
inaccessible by car or foot. 
5.1.2.1 Kosciuszko National Park 
The GIS data for Kosciuszko National Park were compiled and supplied by Lynette 
Finch of the New South Wales National Parks and Wildlife Service. The data cover a 
pre-defined northern section of the national park, which encompasses all of the wild 
dogs ' home ranges that fall within park boundaries. The data contain three different 
· landscape features: vegetation, terrain and water surfaces. GPP data for the same area 
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were supplied by Dr. Sandra Berry (submitted for publication) of the Australian 
National University. 
VEGETATION 
The vegetation data have been categorised into several vegetation types, with 
varying degrees of complexity. The most detailed layer, which is the one chosen for 
this study, includes over 206 different categories called "vegetation groups". The data 
were collected as part of the Comprehensive Regional Assessment surveys carried out 
in 2000 and described by Gellie (2005). 
Gross Primary Productivity data which measure the rate of photosynthesis are 
calculated in mmol C02 m·
2 day'1, with values ranging from 0 upwards (Berry, submitted 
for publication). The GPP data were calculated by monthly average with the record 
dating from May 2001 - June 2005, this period encompasses the length of record for all 
of the wild dogs in the case study. The NDVI data, used to calculate Fv were collected 
by the NASA Moderate Imaging Spectroradiometer (MODIS) and have a resolution of 
5 ha. 
TERRAIN 
A 25 m digital elevation model raster file was used to analyse the topography and 
of the defined area and to calculate the terrain attributes of relief and slope. 
WATER SURFACES 
Water surface data were divided into two GIS layers: one for lakes and the other 
for rivers. The lake layer however, does not lie within any of the home range 
boundaries for the wild dogs in this study and was therefore not used. The river layer 
shows the location of all the rivers in the defined area of Kosciuszko National Park, 
however, it does not take into account whether or not there was any water flowing or 
permanent pools in the rivers during the period of study. Therefore, for this study any 
river marked on the map was considered to be active at the time of study. 
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5.1.2.2 Bago and Maragle State Forests 
The GIS layer data of vegetation for the Bago and Maragle State Forests was 
supplied by Nicholas Gellie, from the Australian National University. The GIS layer 
data of water surfaces from the Geoscience Australia GEODATA TOPO 250K Series 3 
package, which includes Australia wide data coverage of a range of themes such as 
hydrology, transport and elevation at a scale of 1 :250,000. 
VEGETATION 
The vegetation data for the Bago and Maragle State Forests were compiled as part 
of a study of the South Forests area in 2005 which covers the various bioregions in 
south-eastern NSW and the ACT, as described by Gellie (2005). It is an update and 
improvement of the Comprehensive Regional Assessments carried out in New South 
Wales, amongst other states, in 2000. An area of over three million hectares in south-
eastern New South Wales was mapped out at a scale between 1:25 000 and 1: 100,000. 
The data were split up into three different categories. The finest resolution 
classification is the vegetation group with 206 different categories that include a range 
of heathlands, grasslands, shrublands, wetlands, rainforests, moist eucalypt forests, dry 
shrub forests, grassy forests and mallee low forests. The coarsest resolution data set 
was the Formation class, with 15 different categories. This study used the vegetation 
group and formation class, leaving out the vegetation class, which was a combination of 
the two previously mentioned categories. The Gross Primary Productivity data for the 
Bago and Maragle State Forests were also supplied by Sandra Berry and are described 
in 5.2.1. 
TERRAIN 
Dr. Darius Culvenor from Ensis, a subsidiary of CSIRO and Scion supplied the 25 
metre digital elevation model. As mentioned in section 5.2.1 it was used to analyse the 
topography and relief of the defined area as well as the slope angle and aspects. 
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WATER SURFACES 
The surface water data were compiled from the hydrographic layer of the 
GEO DAT A TOPO 250K Series 3 package. The data were released in May 2006 and 
were stilJ current at the time of the project. The data were mapped at a 1 :250,000 scale, 
with attribute accuracy ranging from 0.5-5%, at a 99% confidence level (Geoscience 
Australia, 2006). The surface water data consisted of the watercourse lines layer only, 
as no other layers, such as lakes, fell within the home range boundaries for this study. 
The total length of rivers within each home range and core area were recorded, as well 
as whether or not the rivers were perennial and of major or minor hierarchy. 
5.2 Methodology 
5.2.1 Defining and identifying core and home ranges 
The core and home ranges of the dogs studied were calculated using the GPS and 
VHF radio collar data for each individual. Where possible the year, dates, age and sex 
of each dog were recorded, in order to determine whether there were significant 
variations in core and home ranges attributable to these factors. Previous research had 
indicated their potential to significantly affect wild dog home ranges (Thomson, 1992c; 
Thomson et al., 1992; Corbett, 1995b). 
The core areas and home ranges were determined using a 100% minimum convex 
polygon and the fixed kernel density estimator. The results were calculated in ArcMap 
9 (ESRI Inc., Redlands California) using the Hawth's Analysis Tool's software (Beyer, 
2004) and the Animal Movement Analysis extension (Hooge and Eichenlaub, 1997) in 
ArcView 3.2a (ESRI Inc., Redlands California). The data was projected on the 
Universal Transverse Mercator (UTM) within zone 55, based on the Geodetic Datum of 
Australia 1994 (GDA94). The core areas were calculated as the top 50% and 20% areas 
of use within the home ranges, rather than adapting an individually determined core 
area size for each of the wild dogs studied. There were two reasons behind this 
decision. The first is that it is virtually impossible to pinpoint exact core areas, as the 
precise definition would vary between different studies. Core areas are highly 
influenced by the data points collected and the pre defined home ranges, and therefore 
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results may not always be replicable. The second reason is that these set core areas 
allow for cross comparisons between the wild dogs, using the same search criteria. A 
smoothing parameter was used, which was selected automatically by the Animal 
Movement Analysis extension. 
In order to determine if there was a relationship between the size of the home 
ranges and core areas, a scatter plot was graphed for the 100% minimum convex 
polygon against the core areas of 50% and 20%. 
5.2.2 Interactions between wild dogs and the landscape 
The analysis of the landscape characteristics in relation to the wild dogs' home 
ranges and core areas was conducted by the methods described below. 
Vegetation data were recorded according to vegetation group and formation class 
present in the home range and core areas. The area and percentage of total area that 
each vegetation group and formation covered were also listed. In addition to testing the 
vegetation data against each of the wild dog's home ranges and core areas, the 
vegetation data were also examined for the entire study site area, which covers an area 
of 3379 km2• The comparison of vegetation percentages in the home range and core 
areas compared to the entire study area was based on the assumption that the wild dogs 
had equal access to the entire area encompassed by the study site. 
GPP was recorded by calculating the average GPP for the home range and 20% 
core area for the period of its record and reporting the lowest and highest value for the 
record as well as the mean and standard deviation. 
Relief and slope data were analysed using the digital elevation model. Data 
recorded included the highest and lowest point in the area and the mean relief. For the 
20% core movement area slope was also calculated, covering the steepest and flattest 
slope angles, and the mean and standard deviation of the slopes in the study area. 
The water surfaces in the study site consisted only of major and minor perennial 
and non-perennial rivers and therefore were recorded by the length (in kilometres) and 
not area. 
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As pointed out in section 4.1.3. (data Set 3: AR), wild dog AR 181 and DJ 220 are 
in fact the same dog, but were studied separately, so that the results of each data set 
could be compared to find differences and inconsistencies. This was done after all the 
landscape data and wild dog interactions were considered. 
5.3 Summary 
The wild dog data used in this case study were drawn from three other previous 
studies. The three sets of data were collected by different people and therefore under 
different circumstances and at different times, leading to varying qualities of data. In 
total, data for 18 wild dogs were collected. 
The landscape data for this project were compiled from a range of sources. The 
data consist of GIS layers covering terrain, water surfaces and vegetation. 
The analytical methodology described in this chapter was developed by reviewing 
the relevant literature related to animal core and home ranges, and animal-landscape 
interactions, to determine the most suitable method for this study. The results are 
presented in Chapter 6 and analysed and discussed in Chapter 7. 
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Chapter 6: Results 
6.1 Core and home ranges 
The home ranges varied considerably among the wild dogs in the samples, and 
significantly between the dogs located in the state forests near Tumbarumba compared 
to the neighbouring wild dogs in Kosciuszko National Park. The average home range 
size was 61 km2 for the AR data set and 48 km2 for the DJ data set, with a range from 
21.8 km2 for dog AR-302F up to 159.9 km2 for dog AR-265F. This is in contrast to the 
third group of data, collected by Andrew Claridge in Kosciuszko National Park, which 
showed significantly larger home ranges for all three of the study dogs, with an average 
of 136.93 km2 • The results of all the home ranges and core areas are summarised in 
Table 6-1. 
Table 6-1. A summary of the home ranges and core movement areas of all the wild dogs from each of the three data sets. 
In addition to Home range and core area sizes, the data on this table covers the dates and times of when the data was collected, as well as details on each of the wild 
dogs. 
Data sourced from Jenkins, unpublished; Robley et al., unpublished, NSW Department of Environment and Conservation, unpublished data. 
I.D. Location Number Year Dates Time Season Sex Age Weight Home Core Area Core Area Core Area 20 % 
Number Of of of Range 80 % 50% 
Study Site Points day Size 
(kg) (krn2) (krn2) (krn2) (km2) 
121 Tumbarumba 144 2004 26/04/04-24/05/04 Night Autumn M 42.8 4.1 1.8 0.6 
181 Tumbarumba 118 2004 23/04/04-21/05/04 . Night Autumn F 34.0 5.4 1.8 0.6 
201 Tumbarumba 147 2004 25/04/04-23/05/04 Night Autumn F 60.7 23.9 5.17 0.8 
163 Tumbarumba 133 2004 20/04/04- 17105104 Night Autumn F 56.7 13.7 3.0 1.0 
223 Tumbarumba 62 2004 28/04/04-21/05/04 Night Autumn M 35. 13.6 4.5 0.7 
265 Tumbarumba 100 2004 29/04/04-27105104 Night Autumn F 159.3 37.6 10.0 3.5 
280 Tumbarumba 97 2004 21/04/04-19/05/04 Night Autumn F 98.3 35 .2 8.7 1.5 
302 Tumbarumba 101 2004 24/04/04-22/05/04 Night Autumn F 21.8 12.1 2.6 0.5 
114 Tumbarumba 63 2004 28/04/04-20/05/04 Night Autumn M 42.5 35.4 17.5 4.1 
49447 Kosciuszko 255 2004-2005 14111/04-28/05/05 All All F 4-5 14.0 112.2 21.9 8.6 1.6 
49452 Kosciuszko 449 2004-2005 12/11/04-01/06/05 All All F 6-7 13.5 173.0 3.1 1.5 0.5 
49453 Kosciuszko 222 2004-2005 17 /11/04-18/04/05 All All M I 12.0 125.6 45.6 13.4 1.6 
030 Tumbarumba 33 2001-2004 19/05/01-22/04/04 Day All M 2 52.3 40.7 18.2 6.4 
220 Tumbarumba 38 2001-2004 1910510 I -22/04/04 Day All F 3 132.2 30.3 9.3 2.9 
470 Tumbarumba 34 2001-2004 22/ 1 0/01-22/04/04 Dav All F 5 31.0 14.5 4.6 l.1 
530 Tumbarumba 25 2001-2003 19/l 0101 -08/08/03 Day All M 2 48.2 46.4 12.0 3.0 
320 Tumbarumba 24 2002-2004 11I12102-22104104 Day All 52.1 22.0 5. 1 1.4 
370 Tumbarumba 14 2002-2003 11112/02-24/06/03 Day All 22.6 20.2 5.9 l.I 
Mean ~;. 
" 
;:;,c 
.~~ : 
. '""' 
72.2 23.7 7 .4 1.8 
Median 'spr \.~~': ... ~~ ,.,: -'J' ~i.:t.~:t. ... . "'"' ;~ : ~~;~;,·}:' 1:-"='°F.i".~'~ [·~.'.t; ..... . ' ~; .... , ' ' ~ 'ff.: · "'-' ' ~?~- ;_:p '.. 'ii°'.:' 52.2 22.0 5.6 1.3 ,, • ..J• .. ' ""' -~ ~~:i-<' 
.i:'It~gest '1. ' Jt~ i~~j~~.r.1~-i+i ' ,!'~•': . }~::rt! · .J · ''':ih , . i·,;:; • ..:: ~v ·.· {~: ~(~-~.,; .. ~~-;~{·. ·.f> '\i!·k ·· :1 ' ~l~~~t:t . •1;, ~;:;- '"::{ ·;_; ~~~\~~?~·;tri:;~: 173.0 46.4 18.2 4 .1 " St)l~Ueiit :;r /;· ~~ r ;:~ . i;~ '!tJ· t~~ }; .,. ! 
' 
l': ;'·' -, ·~''J 0 ' ii•;~ '_l; ; c.~ : ~ ~~ .: '): .~ ' %'., :1_.;:~. .. .'l ~-;.;_:'::+. , , :.- .. ~~; ~ :~ ~: tij{ ~~{) 21.8 3. 1 1.5 0 .5 
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The female dogs tended to have larger home ranges than their male counterparts, 
with an average home range of 72.1 km2 for the females compared to 40.2 km2 for males. 
Scatter plots of 100% home range sizes versus the 80%, 50% and 20% core 
movement were constructed in order to determine whether there was a relationship 
between home range size and core area size. The R2 values of the three scatter plots 
were between 0.01 and 0.04, suggesting that there was no simple linear relationship 
between the areas of the wild dogs' home ranges and their core areas; visual inspection 
of scatter plots similarly did not suggest non-linear relationships. These scatter plots 
can be found in Appendix 1: Home Ranges. Scatter plot results also indicate there was 
no simple linear relationship between home range area and length of record or number 
of data points for this case study with R2 values below 0.4. Female and male wild dogs 
were not tested separately as visual inspection of Table 6-1 indicated no reason to 
believe a relationship existed. 
6.2 Landscape characteristics 
6.2.1 Vegetation 
The vegetation characteristics were calculated for each of the wild dogs' home 
range and core movement areas of 50% and 20%. A detailed summary can be found in 
the vegetation results summary table (Table 6-2), and the full tables in Appendix 2: 
Vegetation Data. 
· A total of 27 different vegetation groups was found within the home ranges of all 
of the wild dogs of this study. Of these, 21 were found in Kosciuszko National Park 
and 17 were found in the two State Forests . There was an average of 15 different 
vegetation groups in each of the Kosciuszko National Parks dogs' home ranges, and 
only 7 in the State Forest dogs' home ranges. A total of 8 out of the 19 home ranges 
also contained roads that often ran straight through the middle of the home range. 
There were three dominant vegetation groups for the home ranges of the three 
Kosciuszko wild dogs. Two of them belonged to the formation class of Montane 
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Tableland Forest, they were Montane Acacia-Dry Shrub-Herb-Grass Forest and 
Montane Dry Shrub-Tussock Forest. The other was Sub-alpine Herbfield an Alpine/sub 
Alpine Complex formation. 
The State Forest dogs' home ranges contained four dominant vegetation groups: 
North-Western Montane dry Shrnb-Herb-Grass Forest, Western Escarpment Moist 
Shrub-Herb-Grass Forest and Western Montane Acacia Fern-Herb Forest. 
Table 6-2. Vegetation results summary 
This table displays the dominant vegetation groups and formation classes within the I 00% home ranges and 50% and 20% core areas of all the wild dogs in the 
entire case study area as well as separately for those located within the National Park and those in the State Forests. 
VEGETATION RESULTS 100% 100% 100% 50% 50% 50%. 20% 20% 20% 
SUMMARY 
Dominant Vegetation Groups Formation Home Range Kosci.N.P. State For. core area Kosci.N.P. State For. core area Kosci.N.P. State For. 
Class 
Central Tablelands Shrub-Grass Dry Montane x x 
Forest Tableland 
Forest 
Montane Acacia-Dry Shrub-Herb- Montane x x 
Grass Forest Tableland 
Forest 
Montane Dry Shrub-Tussock Forest Montane x x x x x x 
Tableland 
Forest 
North-Western Montane Dry Shrub- Montane x x x x x x x x 
Herb-Grass Forest Tableland 
Forest 
Sub-alpine Herbfield Alpine/Sub- x x 
alpine 
Complex 
Tableland Acacia-Herb-Grass Forest Montane x 
Tableland 
Forest 
Western Escarpment Moist Shrub- Ash x x x x x 
Herb-Grass Forest Eucalypt 
Forest 
Western Montane Acacia Fern-Herb Wet x x x x x 
Forest Schlerophyll 
Forest 
Total number of vegetation groups 22 21 13 14 11 8 12 9 6 
Average number of vegetation 8 15 7 4 4 4 3 3 3 
~roups 
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The vegetation in the core movement areas was less diverse than for the home ranges, 
with an average of only 4 different vegetation groups for the 50% core area and 3 for 
the 20% core area for both study sites. In total there were 14 vegetation groups in the 
50% core movement areas, with 11 in Kosciuszko National Park and 8 in the State 
Forests. For the 20% core areas there were 12 vegetation groups recorded with 9 in 
Kosciuszko National Park and 6 in the State Forests. 
The average gross primary productivity of the home ranges within the case study area 
was 495 mmol C02 m-
2 dai 1 (see Figure 6-2). No relationship was fou nd between home 
range size and GPP, with an R2 value of just over 0.02 (see Figure 6-1). In support of 
this, the mean of all of the home ranges less than 50 km2 was 473 mmol C02 m·
2 dai1, 
the same mean as all of the home ranges above 100 km2• The mean gross primary 
productivity of the entire case study area (calculated for the whole study period) was 
498 mmol C02 m-
2 dai1, around the same mean as the home ranges, indicating that 
home ranges did not occur within local areas of higher GPP. The GPP within the 20% 
core areas of each of the wild dogs in the case study was on average no better, and in 
fact slightly lower than the 100% home ranges (see Figure 6-3). 
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Figure 6-1. Average Gross Primary Productivity of each of the wild dogs' home ranges 
This graph shows that there is no linear relationship between the size o f the wild dogs' 
home ranges and its GPP. 
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Figure 6-2. Gross Primary Productivity values for case study site and 100% home ranges 
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6.2.2 Terrain and Relief 
The Kosciuszko Wild dogs' home ranges exhibited variations rn elevation of 
between 549 - 1622 m asl ±0.5 m, calculated at 1 m intervals (see Figure 6-4 ). The 
mean relief within the three wild dogs' home ranges was 841 m. The 13 wild dogs 
studied in the Bago and Maragle State Forests had home ranges located between 549 m 
- 1433 m asl ±0.5 m. The mean relief for these 13 wild dogs was less than those of 
Kosciuszko at 514 m. 
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Figure 6-4. Highest and lowest points (m asl) of each of the wild dogs' 100 % home ranges 
Within the 20% core movement areas elevation was much less varied (See Figure 
6-5); the topography was generally a gentle undulation or slope, with minimal steepness, 
and the total height variation was between 39 m - 283 m. The average steepness of the 
slopes in the 20% core movement areas was 8.07 degrees (see Figure 6-6). The steepest 
slopes in these core areas were between 13 and 32 degrees with the exception of wild 
dog AC 49447 whose steepest slope was 83 degrees. 
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Figure 6-5. Highest and lowest points (m asl) of each of the wild dogs' 20% core areas 
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6.2.3 Water Surfaces 
The results of the water surfaces analyses are summarised in Table 6-3. The water 
surfaces for the three dogs studied within Kosciuszko National Park consisted of only 
rivers and streams. No data were available on the condition of the streams and whether 
or not they were actually flowing during the period of data collection. The water 
surfaces were calculated by measuring the length of the rivers in kilometres. The 
longest recorded was 495.28 km within the home range of wild dog AC 49452; the 
same dog was also associated with the smallest total length of rivers for the 20% core 
area at only 150 m, and of this 70 m was from major perennial rivers. AC 49453 was 
the only wild dog in Kosciuszko National Park not to have a major perennial river 
within its 20% and 50% core area. In general the majority of the rivers in all of the 
home ranges in Kosciuszko National Park were minor non-perennial rivers, with only a 
few major perennial rivers found. 
Within Bago and Maragle State Forest major perennial rivers were much rarer with 
only one crossing through a 50% core area and with none found in any of the 20% core 
areas. Wild dog DJ 530 recorded no watercourses present in its 20% core area. 
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Table 6-3. Wat f: Its 100% h 50% & 203 
Group l.D. 
Number River Lene:th 
(km) 100% mcv 50% kernel 20% kernel 
Perennial major intermittent. Min. total perennial major intermittent. Min. total perennial maior intermittent. Min. total 
AR 121 34.1 34.1 2.0 2.0 l. I 1.1 
AR 181 27.3 27.3 1.9 1.9 6 .8 6.8 
AR 201 50.4 50.4 5.5 5.5 1.1 1.1 
AR 163 51.6 6.4 58.0 3.3 3.3 1.5 1.5 
AR 223 36. l 36.1 6.3 6.3 1.4 1.4 
AR 265 134.1 134.1 8.4 8.4 3.0 3.0 
AR 280 98. l 98.l 8.0 8.0 1.5 1.5 
AR 302 15.7 5.9 21.5 1.5 1.5 0.6 0.6 
AR 114 46.l 46.l 17.4 17.4 4.1 4.1 
AC 49447 43.3 25 1.7 295.0 6.01 15.6 21.7 2.0 2.7 4.7 
AC 49452 79.4 415.8 495.3 1.2 1.3 . 2.5 0.1 0.1 0.2 
AC 49453 24.l 357.6 391.8 36.9 36.9 5.9 5.9 
DJ 030 52.2 52.2 17.3 17.3 6.4 6.4 
DJ 220 7 .5 104.3 111.8 7.3 7.3 1.5 1.5 
DJ 470 6.6 27.4 34.0 2.4 6.1 8.5 1.5 1.5 
DJ 530 42.4 42.4 4.7 4.7 0.0 0.0 
DJ 320 55.7 55.7 3.9 3.9 0.7 0 .7 
DJ 370 16.6 16.6 4.5 4.5 0.9 0.9 
Mean ~" ' 32.6 97.9 111.1 3.2 8.4 9.0 1.1 2.3 2.4 
Median <t ' ~1t:1.L 24.l 48.2 51.3 2.4 5.8 5.9 1.1 1.5 1.5 
Std. dev !"'~ .... 'I'.,. 26.9 120.5 138. l 2.6 8.8 9. 1 1.4 2.1 2.2 
Longest ··1'!~. ~l • ~;·!"'.. 495.3 36.9 6.8 
Shortest ~ 1~~' 16.6 1.5 0.00 
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6.2.4 AR 181 and DJ 220 comparison 
Home range data for DJ 220 were collected over a period of three years from 
1910512001 till 22/04/2004. In total 38 points were collected and a home range of 132.2 
km2 was found (see Figure 6-7). 
AR 181 and DJ 220 Home Ranges 
0 1 2 8 
-=-=:mm-c:=:=:mm-Kllo meters 
4 6 
gend 
• AR 181 data points CJ DJ 220 home rang 
• DJ 220 data points 
AR 181 home range 
Figure 6-7. Display of AR 181 and DJ 220 home ranges. 
Source: Adapted from Jenkins, unpublished; Robley et al. , unpublished. 
The same dog, studied as part of Dr. Alan Robley ' s research project was given the 
new tag name of AR 181. For his study, data were collected for a period of one month 
between 23/04/2004 - 21/05/2004. Data were only collected at night and in total 118 
points were recorded, resulting in a home range of 34.0 km2 (see Figure 6-7). 
Although DJ 220 recorded a home range 3.5 times larger than AR 181 this is 
mainly due to one outlying data point, more than 18 km northwest of the main cluster of 
data points for both data sets . The 80%, 50% and 20% core areas were found in 
different locations for the two data sets as they were connected to two separate clusters. 
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6.3 Summary 
The home ranges of the wild dogs in this case study ranged from 21.8 km2 to 173 .0 
km2 with an average of 72.2 km2• In contrast the core areas were much smaller with the 
50% core areas averaging only 7.4 km2 and the 20% core areas only 1.1 km2 • 
The vegetation characteristics of the home ranges and core areas showed a 
preference towards vegetation groups that belonged to the class of Montane Tableland 
Forests. There was also a greater variety of vegetation found within the home ranges of 
the wild dogs located in the National Park compared to those in the State Forests. 
The gross primary productivity for the home ranges was on average 495 mmol C02 
m-
2 dai', around the same average for the case study area. The core areas tended to 
recorded smaller rates of GPP than the home ranges. 
The terrain within the case study area included areas with large relief, however, 
within most of the wild dogs' core areas the terrain tended to be gentle undulation or 
slope with minimal steepness. 
The water surfaces within the home ranges of the wild dogs were made up mainly 
of minor non-perennial rivers. As there were no data available on the condition of these 
rivers, it is unclear whether or not they contained water during any period of the study. 
The two data sets on wild dog DJ 220/ AR 181 revealed that although the home 
range and core area data were very similar, there was a large difference in the results of 
the two data sets. The home range for DJ 220 was blown out by a data point located far 
away to the NW of the rest of the data points. The core areas though very similar were 
also different due to sensitivity in the kernel estimates that picked up different clusters 
within the core areas. 
The results presented in this chapter are analysed and discussed in Chapter 7, 
before a summary and conclusion of all of the results are presented in Chapter 8. 
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Chapter 7: Discussion 
7.1 Core and Home Ranges 
7 .1.1 Data collection methods 
VHF collars were one of the first electronic tracking methods widely used for 
wildlife studies. The collars transmit signals that can be tracked either on foot or from 
the air by direct intersection of the signal or through triangulation where a directional 
bearing is taken from two or more receiver positions at precisely the same time 
(Environment Canada, 1999). The main limitations of VHF tracking systems are that 
data collection can not be done remotely, which means that it is laborious and time 
intensive; they also have only limited tracking ranges which are normally around 10 km 
on the ground or 30 km from the air. Weather, vegetation and terrain can also limit 
signal strength. The accuracy of VHF collars, is generally to within 100 m 
(Environment Canada, 1999). 
Satellite tracking collars were developed in the 1970s and are another widely used 
tracking system amongst wildlife researches. This is because their signals are sent into 
space, where satellite receivers, using the Doppler effect are able to record location. As 
the transmitters send the signals over such a long distance, however, they require more 
battery power and therefore are normally heavier, limiting the product for small species 
(Environment Canada, 1999). The accuracy of satellite tracking collars is from less 
than 150 m up to 1,000 m, making it the least accurate of the three collar types used in 
this case study, although data collection is instantaneous and virtually unlimited (CLA, 
2007). 
The use of GPS receivers for tracking animal movements was first introduced 
during the 1990s in North America and is gaining popularity as, like satellite collars, 
studies can be carried out at all times of the day and in most weather conditions. 
Through using GPS, more than one animal can be tracked at a time, making it relatively 
cost-effective (Robley et al., unpublished). 
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GPS receivers are now also widely used amongst wild dog researchers because of 
the reasons mentioned above and are superior to VHF and satellite collars in several 
ways. GPS outperforms VHF collars due to their ability to record information at all 
hours and in all weather (Harden, 1985; Mcilroy et al., 1986; Robley et al., 
unpublished). VHF collars also often require air assistance and are generally more 
labour intensive than GPS receivers. This ability to track multiple wild dogs within a 
pack o,r area, who move over large distances, in often difffoult terrain, has greatly 
increased researchers' potential to increase knowledge of their movements, behaviour 
and habitat requirements, which in turn can be applied to wild dog management 
strategies in the future. The main issue expressed with GPS receivers is the cost of the 
receivers, which can limit the number of collars able to be used within a study. GPS 
receivers have similar capabilities to satellite receivers with their ability to track 
multiple animals over unlimited distances, in often difficult terrain. They outperform 
them, however, with their much higher accuracy and longer battery life. In the future it 
is likely that satellite collars will also include GPS receivers combining the advantages 
of both collection types. GPS receivers are therefore currently the best receiver type to 
use in wild dog studies as data can be recorded instantaneously and remotely and 
accuracy of data is very high. 
7.1.2 Data interpretation methods 
The minimum convex polygon which is commonly used in studies to calculate 
home ranges, in reality results in an over-estimation of actual home range areas 
(Bissonette, 2003). This is because all areas within the polygon are not necessarily, and 
in fact are unlikely, to be used or even travelled though by the animal, for many reasons, 
such as it is joint territory with another dog or is inaccessible terrain, such as a cliff. 
Kernel methods also suffer the same problem of over-estimation however, to a much 
lesser extent; this is because as mentioned above it is unlikely that a wild dog will ever 
travel, much less use for a specific purpose, every part of its home range. Instead it is 
more likely that it will use a small area often (core area) and the rest will only be 
covered on occasion. By using Kernel density estimators, in addition to a more accurate 
estimate of home range and core area, a better indication can be given of the spatial use 
within the home range. 
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Despite the problem of over-estimation, the minimum convex polygon and kernel 
method estimators remain the most widely used methods of calculating animal core and 
home ranges. It is important for future studies to gradually move away from these two 
methods and establish a new model that is suitable for all wild dog home range 
estimations and which can be easily compared between studies. The best approach to 
do this may be to continue using the minimum convex polygon and kernel method 
estimators in addition to new methods to gradually build up a new database of home 
ranges, whilst still being able to compare results with those from previous studies. 
The results of the AR wild dog data for the Bago and Maragle State Forests show 
that wild dogs are active at night time and not just during the day, with home ranges of 
similar sizes to those of daytime only or day and night time. This is supported by the 
results of the study on wild dog movement at night time in Australia by Harden (1985). 
In this study the home ranges varied considerably among the three sets of data. 
However all of them were significantly larger than expected when compared to other 
studies of wild dogs' home ranges in comparable landscapes across Australia (see Table 
7-1). 
T bl 7 1 C f ·1d d h a e - ompan son o w1 og ome ranges fr d . . A om van ous stu 1es in r ustra 1a. 
Mean Home 
Study Habitat Range (km2) Largest Smallest Reference 
Mountain 
AR Forest 6 t.2 159.3 2 1.8 Robley, unpublished 
Mountain 
DJ Forest 61.3 132.2 22.6 Jenkins, unpublished 
Mountain Claridge, 
AC Forest 136.9 173 .0 l 12.2 unpublished 
North-west Austral ia semi-arid 77 253 .7 57.8 Thomson, 1992 
Kosciuszko NP, Mountain 
N.S.W. Forest 2 1.9 57.6 2.2 Mcil roy et al. , 1986 
Armidale, N.S.W. Coastal Forest 27 54.8 5.4 Harden, 1985 
The relatively large home ranges of the wild dogs in this study are in contrast with 
other previous studies in regions with similar landscapes, such as a study by Mcilroy et 
al. (1986) which was conducted in Kosciuszko National Park and the study in Armida.le 
by Harden (1985), an area with similar landscape features to the case study area in this 
project. 
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The hypothesis proposed by Thomson (1992c) that wild dogs, like coyotes in the 
United States of America, tend to occupy smaller areas where there are comparatively 
more resources available, and a higher net primary productivity, is not supported in this 
study. This is because the nine dogs in the Bago and Maragle State Forests have home 
ranges that are considerably larger than indicated by previous studies in similar 
landscapes and closer in size to those of the wild dogs studied by Thomson (1992c) in 
the semi-arid environment of North-west Australia, where net primary productivity is 
estimated to be around 2-57 mmol C02 m-
2 day"' of dry matter (Ladiges et al., 2005). In 
addition, the three dogs in Kosciuszko National Park (AC), have home ranges that are 
almost double the size of those studied by Thomson (1992c). 
One possible explanation of these differences in results between studies is the 
varying methods used to collect the data. Although the same technique to convert the 
data points into home ranges has been used (the minimum convex polygon), the number 
of data points collected for each wild dog is in fact very different. The number of data 
points for each of the wild dogs, across the three sets of data used for this study, ranged 
from 14 - 449, with a mean of 115 points and a median of 99. The study completed by 
Mcllroy et al. (1986) , however, only recorded between 8 - 40 data points. Although 
length of record and data points did not impact on home range areas in this study, it is 
not known whether it is the same for the McUroy et al. (1986) study. 
This indicates that some previous estimates of home ranges may not reflect the 
entire home range of the wild dog studied and therefore it is important to conduct tests, 
such as a cumulative graph of area versus number of data points, on the results to 
determine the minimum data points needed for each wild dog study. 
The core areas were not found to have a simple linear correlation to the sizes of the 
home ranges, with large home ranges not necessarily equalling large core areas. For 
example the wild dog with the largest home range of the study was AC 49452 at 173 
km2 • This dog was also recorded as having had the smallest of all the core areas . At the 
80% core area, AC 49452 recorded just 3.1 km2• In contrast to this DJ 530 with a 
below-average home range of 48.2 km2 recorded the largest 80% core movement area of 
46.4 km2• The 80% core movement area of AC 49452 therefore accounted for only 
1.8% of this dog' s total home range area, whereas for DJ 530, it accounted for over 96%. 
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The 20% core movement area for all the wild dogs, regardless of home range, sex, 
age or location were all approximately the same size, around 1.8 km2, with the largest at 
4.1 km2 and the smallest at 0.5 km2• 
7.2 Correlating animal movement to landscape features 
VEGETATION 
The vegetation results showed that the majority of home ranges were dominated by 
particular vegetation groups that belonged to the formation class of Montane Tableland 
Forests. Other dominant vegetation groups were also part of the formation classes of 
Swamp Forests and Sedgelands, Moist Eucalypt Forests, Alpine and Sub-alpine 
Complexes and Ash Eucalypt Forests. 
Montane Tableland Forests are widespread throughout the higher elevations of the 
South East Highlands (Gellie, 2005), including the Kosciuszko National Park and the 
Bago and Maragle State Forests that lie between 200 m - 2229 m asl (New South Wales 
National Parks and Wildlife Service, 1982; Coops, 2002). The vegetation in this 
formation class tends to grow in areas of slightly lower rainfall, and less developed soil, 
than the Moist and Ash Eucalypt Forests also found in the area. 
An assessment of the vegetation characteristics for the whole study site, which 
covers an area of 3379 km2 and incorporates not only the home ranges of all the wild 
dogs in this study, but also an area of up to 2 km smrnunding them, found a total of 33 
vegetation groups present, under 10 different formation classes. There were no 
dominant vegetation groups; with no one group comprising more than 7.8% of the total. 
However, over a third (36.3%) of the vegetation groups were under the formation class 
of Montane Tableland Forest. 
After comparing the results of the vegetation analysis from each of the home 
ranges and core areas to the whole study area, a preference towards vegetation groups 
from the fo rmation class of Montane Tableland Forests was revealed as the Montane 
Tableland Forests covered 36.3% of the whole study area, whereas they covered 
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43.75% of all of the home range areas, 53.37% of the 50% core movement areas and 
56.49% of all the 20% core movement areas. 
The mean GPP of all of the data sets' home ranges was 495 mmol C02 m·
2 day" 1, 
which was about the same average as calculated for the entire case study area, and 
slightly higher than that of the core study areas, indicating that the wild dogs ' home 
ranges were not located in areas with the maximum possible GPP. One explanation is 
that once GPP reaches a certain value there is sufficient energy within the system to 
support the wild dogs and they do not need to seek out areas with higher GPP. The 
average GPP of the case study area was around 50% higher than the normal value for 
temperate woodlands (see Table 7-2) signifying that productivity of the forests within 
the case study area was relatively high and therefore, food resources were most likely 
not a limiting factor. 
Table 7-2. Average GPP's of various forest types 
( d d f a apte rom B erry, pers. c omm .. 
Location GPP 
mmol CO, m·2 day·1 
Case Study Area 182 
Wet tropics rainforest 270-280 
Northern NSW rainforest 250 
Tall euc. Forest VIC!f AS 2 10-220 
Temperate woodlands 110-1 20 
The wild dogs within the AR data set had relatively lower GPP than the DJ set 
even though they were both located within the same State Forests, often with 
overlapping home ranges. The AR data sets were recorded during Autumn (April and 
May), 2004, whereas the DJ data set ranged in time from May 2001 - April 2004, 
covering all months over several years. GPP is lowest during and surrounding winter. 
months, this is due to a decrease in solar radiation reaching the surface and a reduction 
of density of leaves on the trees of non evergreen plants. These factors combined lead 
to a reduction in photosynthesis and hence GPP (Berry, submitted for publication). As 
the AR data set was collected during April and May when GPP is generally lower, this 
could account for the smaller values than the DJ set. Another factor to consider is that 
the energy that enters a system through GPP must first travel through several stocks for 
often considerable lengths of time before it is taken up by the prey of wild dogs, and 
finally they wild dogs themselves (Berry et al., in press). Therefore changes in values 
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of GPP may not be reflected fo food sources for wild dogs for long periods afterwards 
and hence no direct link can be found between wild dogs and GPP. 
TERRAIN 
Within the case study area terrain varied from regions of generally flat or gentle 
plateau to steep and very rugged territory. Over all of the home ranges the average 
relief was 569 m. The rugged terrain, in combination with relatively high altitude and 
the high relief leads to a high "cost" surface. This means that a large amount of energy 
would be required to travel across such a surface, which would most likely demand a 
higher food intake. Within the core movement areas relief was much smaller, on 
average only 120 m. The average slope was only 8°, so with all other factors being 
equal these areas would require substantially less energy to travel within. 
WATER SURFACES 
As the majority of the rivers in all of the home ranges were minor non-perennial 
rivers, with only a few major perennial rivers found, there is a possibility that 
permanent water sources would not be found year-round in all of the rivers in the home 
ranges. In addition to this, in the 20% core movement area for wild dog DJ 530 no 
rivers were present. Past research on wild dogs in the Simpson Desert (Corbett, 1995b), 
as well as other medium-sized carnivores around the world (eg. Egoscue, 1956; Morrell, 
1972; Noll-Banholzer, 1979), have observed animals acquiring water solely from the 
prey they eat. Taking these two points into consideration, it appears that water 
availability, in the form of established rivers/streams, was not a major factor rn 
determining home range and core movement areas for the wild dogs in this study. 
7.3 AR 181 and DJ 220 comparisons 
The data points within the data sets of AR 181 and DJ 220 were all based within 
the same area as shown in Figure 2 (in Chapter 7) . The recorded home ranges, however, 
using the minimum convex polygon, were 33.99 km2 (AR 181) and 132.22 km2 (DJ 
220). This large difference was due to one outlying data point in the DJ set. This is a 
I 
1/ 
~ 
I 
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good example of the potential of a minimum convex polygon to exaggerate home range 
size by including exploratory movements that are not part of the home range definition 
by Burt (1943). This emphasises the need to draw away from the 100% minimum 
convex polygon often used in wild dog home range analysis and toward a method that 
does not include outlying data points in its calculations. 
The core areas, however, of the two data sets were also found to be of different 
sizes and in different locations. This disparity in core areas shows the sensitivity of the 
kernel estimator to different clusters within data. The largest differences recorded in 
results were for the 80% and 50% core areas with DJ 220 recording areas up to 5.6 
times larger than AR 181. 
The large difference in results between the two different data sets of wild dog AR 
181/DJ 220 hint at the sensitivity of the two different home range and core area 
estimators used in this study. The main factor affecting the 100% minimum convex 
polygon method appears to be its inclusion of all data points that include movements 
possibly related to exploration and not daily activities. The kernel estimator, usually 
considered to be one of the best home range and core area estimators (Powell, 2000), 
was found to be sensitive to small changes in clusters of data points, which led to large 
differences appearing in location and size of core areas. 
7.4 Summary 
The recent use of GPS receivers for wildlife research has greatly increased 
scientists' ability to study wild dog movements. The use of the 100% minimum convex 
polygons to construct wild dog home ranges from the data points collected via the GPS 
receivers, however, has its problems as it greatly over-estimates area by including 
outlying points that may be related to exploratory movement and are not part of the 
normal home range area. Kernel estimators have been found to produce better estimates 
than minimum convex polygons, but are sensitive to small clusters of data points that 
may heavily influence both the area and location of core areas. This was highlighted by 
the comparison between two data sets (AR 181 and DJ 220) of the one wild dog that 
produced very different results for what appeared to be essentially the same home range 
and core areas. 
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The home ranges of the wild dogs in the case study were larger than expected 
based upon previous studies; this could be due to many factors, such as length of record 
and number of data points, none of which however, can be determined conclusively in 
this study. 
Home ranges and core areas in the case study tended to be in areas made up 
predominantly of Montane Tableland Forests and although in general terrain tended to 
be rugged with large relief, territory within the core areas were mainly flat or undulating 
plateaus. No simple linear correlation was found between wild dog sites and GPP. 
Similarly no link was found with water surfaces and home and core ranges. 
Chapter 8 will summarize the findings of this study, draw the main conclusions of 
the results and discuss possible future research. 
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Chapter 8: Conclusions 
8.1 Summary of results and findings 
The purpose of this exploratory analysis was two fold. First, to estimate the home 
ranges and core areas of the wild dogs in the case study. Second, to investigate whether 
certain landscape features may effect or shape the home ranges and core areas. 
This study found the home ranges of the wild dogs to be much larger than expected 
from previous research in various landscapes across Australia, including from studies in 
comparable environments. 
The wild dogs of this study showed some preference for Montane Tableland 
Forest. This preference may be due to the physical characteristics such as canopy cover 
or appropriateness for den sites. Alternatively, it may be due to other features that are 
related to this forest type such as type of prey or prey availability. 
The wild dogs from this case study did not appear to have home ranges or core 
areas located within regions of maximum gross primary productivity. As OPP is related 
to the amount of energy available in an ecosystem, a higher OPP could be connected to 
a higher abundance of available prey (Hurlbert, 2004). However, it is possible that 
there is a sufficient level of prey located across the study area and the wild dogs have no 
need to confine themselves to the areas of maximum OPP. Another possibility is that 
the wild dogs in this case study are being forced out of locations with optimum OPP by 
competition from other wild dogs in the area. 
The terrain of the two study sites at Bago and Maragle State Forests and 
Kosciuszko National Park was mountainous. The wild dogs, however, seemed to be 
able to readily traverse the terrain and had home ranges with large variations in relief 
and altitude. The terrain within the 20% core areas tended to be flat or undulating land. 
Although the wild dogs appear to occupy areas with extremely rugged and varying 
terrain, it was not possible in this study to calculate how the topography affects the cost 
surface for a wild dog in terms of energy expenditures and energy requirements. 
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The results of this study suggested that permanent water surfaces played no 
apparent part in the determination of home range and core area. This may be due to the 
fact that water in other forms, such as small puddles or collections of water, may 
provide adequate sources for the wild dogs. Another possibility is that the wild dogs in 
fact receive adequate water from the prey they eat and do not need to drink water on a 
regular basis. 
8.2 Limitation of Methodology 
Home ranges and core areas provide the foundation of many studies related to wild 
dog landscape ecology, such as this study. Unfortunately the two most common 
methods (the minimum convex polygon and kernel method estimators) of calculating 
home ranges and core areas at present are inadequate and may significantly skew results. 
The time constraints of a sub-thesis, and the remote location of identified core 
areas, meant this project was restricted to research ex-situ. This meant that no field 
work was undertaken to interpret the landscape features present within the wild dog' s 
home ranges, which may have given more context to results . 
Data quality and availability was a significant limiting factor to the quality of 
results and scope of the case study. In particular, issues with compatibility between the 
three wild dog data sets, and the resolution and accuracy of most of the data. 
The three wild dog data sets were considered compatible as they were collecting 
the same information in the same region, however, accuracy, number of points and 
length of record varied substantially. Therefore the scope of the case study and the 
confidence of the results were limited significantly. 
The availability and resolution of landscape data for the case study area constricted the 
number and kinds of landscape variables that could be explored. In particular the 
relatively coarse vegetation and water surfaces data mapped at a scale of l :250,000 may 
not have recorded small pockets of different vegetation or smaller water sources. This 
will limit the strength of the findings, however, as it is only an exploratory analysis of 
wild dog movement they were sufficient for this case study. 
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8.3 Possibilities for future research 
This sub-thesis focused on the landscape-level effects on wild dog home range and 
core area. However, these analyses were done in the expectation that such results can 
later be connected to a more integrated (albeit complex) model in order to gain a 
comprehensive picture of wild dog ecosystem interactions. Such an integrated model 
should include variables at a range of levels. At an individual level the important 
features of a wild dog must be considered and have been discussed briefly in Chapter 2 
(eg. physiology and health, social status, energy requirements, age, mobility, mass and 
thermoregulation) . The next level would consist of attributes about the local population 
of wild dogs (eg. number of members, social hierarchy); in addition to this would be 
information about the trophic relationships between the wild dog community and other 
animals in the local ecosystem. Once a more complete picture of the wild dogs' local 
ecosystem has been drawn, it can be tied to landscape features; which was the focus of 
this study. By building upon the results of this study in the future , it may even be 
possible to predict and understand the reasons why a wild dog may occupy a certain 
area. This will help managers responsible for the protection of areas, which are home to 
wild dogs, to make more informed decisions. 
Key areas for future research: 
1) In order to gain a comprehensive picture of wild dog actual home ranges and 
ecosystem interactions, it is recommended that further research be conducted on the 
home ranges of wild dogs in Australia across various landscapes. In order for future 
projects to be successful it is also suggested that the same methodology is adopted for 
data collection. Preferably this would include the use of GPS receivers, with the same 
frequency of collection, over the same period of time, covering all seasons and times of 
day. It is also important to study both juvenile and adult dogs of both sexes. To 
complement this, further research on various home range estimation methods also need 
to be conducted to find the most accurate method that can be applied to future wild dog 
research. Landscape data collected at a finer scale would also lead to a more detailed 
representation of wild dog home range preferences, however, this is most likely to be 
dictated by what data is available. 
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2) Determine why the wild dogs in this study have a preference for Montane 
Tableland Forests, and whether this preference is related to the landscape itself or other 
factors that are connected to it, but not a feature of it. 
3) Study the water requirements of wild dogs in a variety of Australian landscapes 
to determine whether they obtain enough from their prey, or if they drink water to 
compensate. 
4) Conduct analyses of cost-surfaces for wild dogs across a variety of terrains to 
establish energy costs. This may be done by using GPS collars set to much smaller duty 
cycles of perhaps 5-10 minutes and following the wild dog's tracks and paths of 
movement; and repeated across a variety of terrains and geographical locations. 
The end of this thesis comes just a day after a dingo in Fraser Island National Park 
was destroyed after attacking a four year old girl. This incident highlights the 
importance of understanding the behaviour and ecology of wild dogs to help in both 
management and public education. 
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Appendix 1: Home Ranges 
Appendix I A. Map of the locations of all of the wild dogs' 100 % home ranges in the case 
study area 
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Appendix 1 B. Individual pictures displaying 100% home ranges and 50% and 20% core 
areas for each of the wild dogs 
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Appendix I C. Scatter plot of 100% versus 80% home range areas for all wild dogs in 
the case study 
The scatter plot shows that there is no simple linear relationship between the areas of the 
I 00% home range and 80% core areas 
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Appendix I D. Scatter plot of 100% versus 50% home range areas for all wild dogs in 
the case study 
The scatter plot shows that there is no simple linear relationship between the areas of the 
I 00% home range and 50% core areas 
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Appendix 1 E. Scatter plot of 100% versus 20% home range areas for all wild dogs in the 
case study 
The scatter plot shows that there is no simple linear relationship between the areas of the 
100% home range and 20% core areas 
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Appendix 2: Vegetation Data 
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Anoendix 2 A. Vegetation grouns and Formation class summarv includin!! area and oercentae:e of total area for 100 % home ranges 
Ve2etation Group Formation Class AR121 AR181 AR201 AR163 AR223 AR265 AR280 AR302 AR114 
LOCATION TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. 
Central Tablelands Shrub-Grass Drv Forest Montane Tableland Forest 0.08 (0.2%) 0.07 (0.2%) 0.07 (0.1 %) 
Montane Acacia-Dry Shrub-Herb-Grass Forest Montane Tableland Forest 9.27 (5.8%) 
Montane Drv Shrub-Tussock Forest Montane Tableland Forest 
Montane/Sub-alpine Sedge Swamos Swamo forests, Wetheaths and Sedgelands 0.51 (0.9%) 0.21 (0.1%) 0.05 (0.1%) 0.04 (0.1%) 
Montane Dry Shrub-Herb-Grass Forest Montane Tableland Forest 
North-Western Montane Dry Shrub-Herb-Grass Forest Montane Tableland Forest 24,08 (56.1 % ) 24.88 (73.2 % ) 32.27 (53.3%) 25.85 (45.6%) 2.74(7.8%) 58.62 (36.8 % ) 8.56 (8.7%) l.85 (8.5%) l.04 (2.4%) 
SC-CT-ST Herb-Grass Forest on Limestone Vegetation on rock outcrops/screes 
Sub-aloine Wet Herb-Grassland-Bog Alpine/Sub-aloine Complex 0.03 (0.0%) 
Sub-aloine Shrub-Grass Woodland Sub-aloine Low Forest 
Sub-aloine Herbfield Aloine/Sub-aloine Comolex 
Sub-alpine Drv Shrub-Herb Woodland Sub-aloine Low Forest 
Sub-alpine Wet Herb-Grassland-Bog Aloine/Sub-aloine Comolex 
Tableland Acacia-Herb-Grass Forest Montane Tableland Forest 8.79 (20.5%) 0.8 (2.4%) 9.49 (15.6%) 9.7 (6.1%) 5.04 (5.1%) 1.47 (3.5%) 
Tableland Dry Herb-Grass Woodland Montane Tableland Forest 
Tableland Dry Heath Shrub-Herb-Grass Woodland vegetation on rock outcrops/screes 0.03 (0.1%) 0.02 (0.0%) 
Western Sub-aloine Moist Shrub Forest Ash Eucalvnt Forest 0.05 (0.1%) 0.05 (0.1%) 0.08 (0.1%) 0.54 (1.0%) 0.29 (0.2%) 0.2 (0.2%) 0.01 (0.0%) 
Western Montane Moist Shrub Forest Montane Tableland Forest 
Western Tablelands Dry Herb-Grass Forest Montane Tableland Forest 3.16 (7.4%) 3.85 (6.3%) 11.21 (7.0%) 0.08 (0.4%) 
Western Slooes Grass-Herb Drv Forest Dry Grass/Shrub Forest 0.12 (0.3%) 0.26 (0.4%) 1.37 (0.9%) 
Western Escarpment Moist Shrub-Herb-Grass Forest Ash Eucal"nt Forest 3.16 (7.4%) 3.3 (9.7%) 5.70 (9.4%) 12.06 (21.3%) 16.11 (46.1 % ) 62.65 (39 .3 % ) 47.47 (48.3%) 0.69 (3.2%) 20.42 (48%) 
Western Montane Acacia Fern-Herb Forest Wet Schlerophyll Forest 1.66 (3.9%) 3.15 (9.3%) 7.11 (11.7%) 14.03 (24.7%) 11.5 (32.9%) 0.46 (0.3%) 7.41 (7.5%) 6.83 (31.4%) 4.85 (11.4%) 
Western Montane Wet Heath-Herb Grass Woodland Swamp forests, Wetheaths and Sedgelands 0.98 (2.3%) 0.95 (2.8%) 0.95 (1.6%) 3.52 (6.2%) O.ll (0.3%) 3.61(2.3%) 1.25 (l.3%) 0.78 (1.8%) 
Unknown 0.77 (1.8%) 0.8 (2.4%) 0.80 (1.3%) 0.19 (0.3%) 4.5 (12.9%) 1.88 (1.2%) 28.3 (28.8%) 12.3 (56.5%) 13.9 (32.8%) 
Ve~etation Groun For1nation Class AC49447 AC49452 AC49453 DJ030 DJ220 DJ470 DJ530 DJ320 DJ370 
LOCATION KOS. KOS. KOS. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. 
Central Tablelands Shrub-Grass Dry Forest Montane Tableland Forest 7.04 (6.3%) 15.76 (9.1%) 12.22 (9.7%) 0.08 (0.1%) 
Montane Acacia-Dry Shrub-Herb-Grass Forest Montane Tableland Forest 30.53 (27.2%) 1.61 (1.0%) 4.74 (3.8%) 
Montane Drv Shrub-Tussock Forest Montane Tableland Forest 25.23 (22.5 % ) 22.65 (13.1%) 39.41 (31.4%) 
Montane/Sub-alpine Sedge Swamos Swanm forests, Wetheaths and Sedgelands 1.76 (1.6%) 0.72 (0.4%) 0.04 (0.0%) 0.05 (0.1%) 0.02 (0.0%) 0.05 (0.2%) 0.05 (0.0%) 
Montane Dry Shrub-Herb-Grass Forest Montane Tableland Forest 5.72 (5.1%) 0.15(0.1%) 1.4 7 (1.2%) 
North-Western Montane Dry Shrub-Herb-Grass Forest Montane Tableland Forest 26.13(15.1%) 17.83 (34.1%) 73.41 (55.5%) 22.32 (72%) 9.19 (19%) 1.38 (2.6%) 9.18 (40.7%) 
SC-CT-ST Herb-Grass Forest on Limestone Vegetation on rock outcrops/screes 0.00 (0.0%) 
Sub-aloine Wet Herb-Grassland-Bog Alpine/Sub-alpine Complex 0.43 (0.2%) 0.11 (0.1%) 
Sub-aloine Shrub-Grass Woodland Sub-aloine Low Forest 7.24 (4.2%) 
Sub-alpine Herbfield Aloine/Sub-aloine Comolex 0.03 (0.0%) 46.73 (27%) 
Sub-alpine Dry Shrub-Herb Woodland Sub-aloine Low Forest 19.51 (17.4%) 14.71 (8.5%) 
Sub-alpine Wet Herb-Grassland-Bog Aloine/Sub-alpine Comolex 0.20 (0.2%) 
Tableland Acacia-Herb-Grass Forest Montane Tableland Forest 0.15 ((l.1%) 19.50 (11.3%) 30.70 (24.4%) 0.20 (0.4%) 4.59 (3.5%) 2.58(l1.4%) 
Tableland Dry Herb-Grass Woodland Montane Tableland Forest 3.65 (3.2%) 0.36 (0.3%) 
Tableland Dry Heath Shrub-Herb-Grass Woodland vegetation on rock outcrops/screes 0.21 (0.2%) 0.32 (0.2%) 0.47 (0.4%) 0.03 (0.0%) 
Western Sub-aloine Moist Shrub Forest Ash Eucalvot Forest 0.37 (0.3%) 0.03 (0.1 %) 0.18 (0.1%) 0.03 (0.1%) 0.07 (0.3%) 
Western Montane Moist Shrub Forest Montane Tableland Forest 0.13 (0.1%) 
Western Tablelands Dry Herb-Grass Forest Montane Tableland Forest 7.40 (4.3%) 28.54 (22.7%) 0.37 (0.3%) 6.01 (12.5%) 
Western Slopes Grass-Herb Dry Forest Drv Grass/Shrub Forest 2.35 (2.1 %) 2.16 (1.2%) 4.61 (3.7%) 0.01 (0.0%) 
Western Escarpment Moist Shrub-Herb-Grass Forest Ash Eucalypt Forest 9.65 (8.6%) 6.86 (4.0%) 0.39 (0.3%) 31.45 (60.1 % ) 32.13 (24.3%) 5.07 (16.3%) 2.19 (4.5%) 27.51 (52.8%) 10.18 (45%) 
Western Montane Acacia Fern-Herb Forest Wet Schleroohvll Forest 0.43 (0.3%) 0.19 (0.4%) 8.07 (6.1%) 0.01 (0.0%) 25.52 (53.0 % ) 10.89 (20.9%) 0.03 (0.1%) 
Western Montane Wet Heath-Herb Grass Woodland Swamo forests, Wetheaths and Sedgelands 2.34 (4.5%) 5.98 (4.5%) 3.52 (11.4%) 0.33 (0.7%) 0.57 (l.1%) 0.56 (2.5%) 
Unknown 5.8 (5.2%) 0.5 (0.2%) 2.11 (1.7%) 0.21 (0.3%) 7.41 (5.7%) 4.96 (10.3%) 11.7 (22.6%) 
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Annen di x 2 B. V eeetation eroups an dF d ormat1on c ass summarv 1nclud1n2 area an nercentaf!e o tota area or ()core areas f f 50 <y, 
Vegetation Group Formation Class AR121 AR181 AR201 AR163 AR223 AR265 AR280 AR302 AR114 
LOCATION TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. 
Central Tablelands Shrub-Grass Drv Forest Montane Tableland Forest 0.08 (1.6%) 
Montane Acacia-Dry Shrub-Herb-Grass Forest Montane Tableland Forest 
Montane Drv Shrub-Tussock Forest Montane Tableland Forest 
Montane/Sub-aloine Sedge Swamos Swamo forests, Wetheaths and Sedgelands 
Montane Dry Shrub-Herb-Grass Forest Montane Tableland Forest 
North-Western Montane Drv Shrub-Herb-Grass Forest Montane Tableland Forest 1.62 (92.6 % ) 1.69 (92.9%) 4.52 (87.6 % ) 2.44 (82.4 % ) 0.27 (6%) 4.96 (49.8%) 0.18 (2.1%) 0.39 (15.2%) 0.60 (3.4%) 
SC-CT-ST Herb-Grass Forest on Limestone vegetation on rock outcrons/screes 
Sub-alnine Wet Herb-Grassland-Bog Alpine/Sub-aloine Complex 
Sub-aloine Shrub-Grass Woodland Sub-aloine Low Forest 
Sub-alpine Herbfield Aloine/Sub-alnine Comolex 
Sub-alpine Dry Shrub-Herb Woodland Sub-alnine Low Forest 
Sub-aloine Wet Herb-Grassland-Bog Alpine/Sub-alpine Comnlex 
Tableland Acacia-Herb-Grass Forest Montane Tableland Forest 0.00 (0.0%) 0.57 (6.6%) 1.14 (6.5%) 
Tableland Dry Herb-Grass Woodland Montane Tableland Forest 
Tableland Dry Heath Shrub-Herb-Grass Woodland Vegetation on rock outcrons/screes 
Western Sub-alpine Moist Shrub Forest Ash Eucal,mt Forest 
Western Montane Moist Shrub Forest Montane Tableland Forest 
Western Tablelands Drv Herb-Grass Forest Montane Tableland Forest 0.00(0.1%) 
Western Slooes Grass-Herb Drv Forest Dry Grass/Shrub Forest 
Western Escarpn1ent Moist Shrub-Herb-Grass Forest Ash Eucal,mt Forest 0.00 (0.1%) 0.02 (0.4%) 1.03 (22.9%) 3.98(40%) 4.74 (54.7%) 0.20 (7.8%) 11.63 (66.3%) 
Western Montane Acacia Fern-Herb Forest Wet Schleronhvll Forest 0.28 (5.43%) 2.17 (48.2%) 0.05 (0.6%) 1.23 (48%) 2.78 (15.9%) 
Western Montane Wet Heath-Herb Grass Woodland Swamn forests, Wetheaths and Sedgelands 0.13 (7.4%) 0.12 (6.6%) 0.13 (2.5%) 0.52 (17.6%) 1.02(10.2%) 0.07 (0.8%) 0.30 (1.7%) 
Unknown O.oJ (0.5%) 0.13(2.5%) l.03 (22.9%) 3.05 (35.2%) 0.74 (28.9%) 1.08 (6.2%) 
Vegetation Group Formation Class AC49447 AC49452 AC49453 DJ030 DJ220 DJ470 DJ530 DJ320 DJ370 
LOCATION KOS. KOS. KOS. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. 
Central Tablelands Shrub-Grass Drv Forest Montane Tableland Forest 0.08 (0.9%) 4.37 (32.6%) 0.08 (0.9%) 
Montane Acacia-Drv Shrub-Herb-Grass Forest Montane Tableland Forest 1.82 (21.3%) 
Montane Drv Shrub-Tussock Forest Montane Tableland Forest 4.28 (50%) 3.90 (29.1%) . 
Montane/Sub-aloine Sedge Swamos Swamp forests, Wetheaths and Sedgelands 0.02 (0.2%) 0.05 (0.3%) 0.04 (0.9%) 
Montane Drv Shrub-Herb-Grass Forest Montane Tableland Forest 0.03 (0.4%) 
North-Western Montane Dry Shrub-Herb-Grass Forest Montane Tableland Forest 0.86 (56.2%) 5.10 (28%) 7 .56 (81.6%) 3.56 (77.7%) 1.05 (12.5%) 0.25 (4.9%) 2.96 (49.8%) 
SC-CT-ST Herb-Grass Forest on Limestone vegetation on rock outcrons/screes 
Sub-alpine Wet Herb-Grassland-Bog Alpine/Sub-alnine Comnlex 
Sub-aloine Shrub-Grass Woodland Sub-aloine Low Forest 
Sub-alpine Herbfield Aloine/Sub-aloine Comnlex 0.67(43.8%) 
Sub-alpine Dry Shrub-Herb Woodland Sub-aloine Low Forest 
Sub-alpine Wet Herb-Grassland-Bog Alnine/Sub-alnine Comnlex 
Tableland Acacia-Herb-Grass Forest Montane Tableland Forest 3.58(26.7%) 0.16(1.7%) 0.83(14.0%) 
Tableland Dry Herb-Grass Woodland Montane Tableland Forest 0.78(9.1%) 
Tableland Dry Heath Shrub-Herb-Grass Woodland Vegetation on rock outcroos/screes 
Western Sub-alpine Moist Shrub Forest Ash Eucal,mt Forest 0.10(1.7%) 
Western Montane Moist Shrub Forest Montane Tableland Forest 
Western Tablelands Drv Herb-Grass Forest Montane Tableland Forest 0.77(5.7%) l.29(10.8%) 
Western Slopes Grass-Herb Dry Forest Drv Grass/Shrub Forest 
Western Escarpinent Moist Shrub-Herb-Grass Forest Ash Eucalvnt Forest 0.94(11 %) 12.32(67.5%) 0.58(6.3%) 0.14(3.1%) I.79(34.9%) 1.89(31.8%) 
Western Montane Acacia Fern-Herb Forest Wet Schleronhyll Forest 0.60(6.5%) 7.74(64.5%) 0.96(18.7%) 
Western Montane Wet Heaeh-Herb Grass Woodland Swamo forests, Wetheaths and Sedeelands 0.71(3.9%) 0.01(0.1%) 0.84(18.3%) 0.08(0.7%) 0.16(2.7%) 
Unknown 0.61(7.1%) 0.78(5.9%) 0.06(0.3%) 0.28(2.9%) l.84(11.5%) 2.13(41.5%) 
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A .nnen dix 2 c. v eeetat1on groups an dF ' I d' ormation c ass summary inc u 1ng area an d f percentage o tota f 20o/i area or o core areas 
Vegetation Group Formation Class AR121 AR181 AR201 AR163 AR223 AR265 AR280 AR302 AR114 
LOCATION TIJMB. TUMB. TIJMB. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. 
Central Tablelands Shrub-Grass Drv Forest Montane Tableland Forest 
Montane Acacia-Dry Shrub-Herb-Grass Forest Montane Tableland Forest 
Montane Dry Shrub-Tussock Forest Montane Tableland Forest 
Montane/Sub-alnine Sedge Swamps Swamp forests, Wetheaths and Sedgelands 
Montane Drv Shrub-Herb-Grass Forest Montane Tableland Forest 
. North-Western Montane Dry Shrub-Herb-Grass Forest Montane Tableland Forest 0.51(88%) 0.57(95%) 0.65(86%) 0.78(76%) 1.9(54.4%) 0.07(4.4%) 0.18(33.9%) 0.24(5.8%) 
SC-CT-ST Herb-Grass Forest on Limestone vegetation on rock outcrops/screes 
Sub-alpine Wet Herb-Grassland-Bog Alpine/Sub-alpine Complex 
Sub-alpine Shrub-Grass Woodland Sub-aloine Low Forest 
Sub-alpine Herbfield Alnine/Sub-aloine Complex 
Sub-alpine Dry Shrub-Herb Woodland Sub-alpine Low Forest 
Sub-alpine Wet Herb-Grassland-Bog Alpine/Sub-alpine Complex 
Tableland Acacia-Herb-Grass Forest Montane Tableland Forest 0.01(0.7%) 0.31(7.5%) 
Tableland Drv Herb-Grass Woodland Montane Tableland Forest 
Tableland Drv Heath Shrub-Herb-Grass Woodland Vegetation on rock outcroos/screes 
Western Sub-alpine Moist Shrub Forest Ash Eucalvnt Forest 
Western Montane Moist Shrub Forest Montane Tableland Forest 
Western Tablelands Drv Herb-Grass Forest Montane Tableland Forest 
Western Slopes Grass-Herb Drv Forest Dry Grass/Shrub Forest 
Western Escaroment Moist Shrub-Herb-Grass Forest Ash Eucalvnt Forest l.07(31%) 1.44(93.5 % ) 2.26(54.6 % ) 
Western Montane Acacia Fern-I-Ierb Forest Wet Schlerophyll Forest 0.56(76%) 0.33(62.3%) 1.15(27.8%) 
Western Montane Wet Heath-Herb Grass Woodland Swamp forests, Wetheaths and Sedgelands 0.07(12%) 0.03(5%) 0.11(14%) 0.24(24%) 0.51(14.6%) 0.01(0.7%) 0.03(0.7%) 
Unknown 0.18(24%) 0.01(0.0%) 0.01(0.7%) 0.02(3.8%) 0.15(3.6%) 
Vegetation Group Formation Class AC49447 AC49452 AC49453 DJ030 DJ220 DJ470 DJ530 DJ320 DJ370 
LOCATION KOS. KOS. KOS. TUMB. TUMB. TUMB. TUMB. TUMB. TUMB. 
Central Tablelands Shrub-Grass Drv Forest Montane Tableland Forest 0.36(23%) 
Montane Acacia-Dry Shrub-Herb-Grass Forest Montane Tableland Forest 0.15(9.6%) 
Montane Drv Shrub-Tussock Forest Montane Tableland Forest 1.31(83.4%) 0.82(53%) 
Montane/Sub-aloine Sedge Swamos Swamp forests, Wetheaths and Sedgelands 0.02(1.3%) 0.05(0.7%) 
Montane Drv Shrub-Herb-Grass Forest Montane Tableland Forest 
North-Western Montane Drv Shrub-Herb-Grass Forest Montane Tableland Forest 0.39(75%) 1.5(23.5%) 2.44(85.3%) 0.98(87%) 0.12(4.0%) 0.11(7.6%) 0.88(79.3%) 
SC-CT-ST Herb-Grass Forest on Limestone vegetation on rock outcrops/screes 
Sub-alpine Wet Herb-Grassland-Bog Alpine/Sub-alpine Complex 
Sub-aloine Shrub-Grass Woodland Sub-alpine Low Forest 
Sub-alpine Herbfield Alnine/Sub-aloine Comolex 0.13(25%) 
Sub-alpine Dry Shrub-Herb Woodland Sub-alpine Low Forest 
Sub-alpine Wet Herb-Grassland-Bog Alpine/Sub-alpine Complex 
Tableland Acacia-Herb-Grass Forest Montane Tableland Forest 0.31(20%) 0.12(10.8%) 
Tableland Dry Herb-Grass Woodland Montane Tableland Forest 0.03(1.9%) 
Tableland Dry Heath Shrub-Herb-Grass Woodland Ve!letation on rock outcroos/screes 
Western Sub-alpine Moist Shrub Forest Ash Eucalvnt Forest 
Western Montane Moist Shrub Forest Montane Tableland Forest 
Western Tablelands Dry Herb-Grass Forest Montane Tableland Forest 0.05(1.7%) 
Western Slopes Grass-Herb Dry Forest Dry Grass/Shrub Forest 
Western Escarpment Moist Shrub-Herb-Grass Forest Ash Eucalyot Forest 0.06(3.8%) 4.48(70.1 %) 0.35(24%) 0.06(5.4%) 
Western Montane Acacia Fern-Herb Forest Wet Schleroohvll Forest 0.26(9.1%) 2.38(79.6%) 0.19(13%) 
Western Montane Wet Heath-Herb Grass Woodland Swamp foresls, Wetheaths and Sedgelands 0.33(5.2%) 0.15(13%1 0.05(4.5%) 
Unknown 0.07(4%) 0.03(0.5%) 0.16(5.6%) 0.44(14.7%) 0.79(55%) 
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Appendix 2 D. Vegetation groups and Formation class summary including area and 
f l t d percentage o tota area or entire case stu IV area 
Vegetation Group Area (km2) % Formation Class 
North-Western Montane Dry Shmb-Herb-Grass Forest 263.l 7.8 MTF 
Western Escaroment Moist Shrub-Herb-Grass Forest 254.85 7.5 ash eucalypt forests 
Western Montane Acacia Fern-Herb Forest 263. l 7.8 wet sclerophyll forest 
Montane Drv Shrub-Tussock Forest 237.48 7.0 MTF 
Sub-alpine Ory Shrub-Herb Woodland 208.68 6.2 sub-alpine low forests 
Sub-alpine Herbfield 238.42 7.1 alpine/sub alpine complex 
Western Tablelands Dry Herb-Grass Forest 188.47 5.6 drv grass/shrub forests 
Tableland Acacia-Herb-Grass Forest 190. 12 5.6 MTF 
Western Tablelands Herb-Grass Dry Forest 119.49 3.5 MTF 
Western Montane Moist Shrub Forest 161.91 4.8 MTF 
Central Tablelands Shmb-Grass Dry Forest 50.73 1.5 MTF 
Montane Acacia-Dry Shrub-Herb-Grass Forest 173.51 5. 1 MTF 
Montane Dry Shrub-Herb-Grass Forest 30. 19 0.9 MTF 
Western Sub-alpine Moist Shrub Forest 2 1.22 0.6 ash eucal vot forests 
Western Montane Wet Heath-Herb Grass Woodland 23.94 0.7 swamo forests, wet heaths and scdgelands 
Western Slopes Grass-Herb Dry Forest 72.61 2.1 drv grass/shrub forests 
Montane/Sub-alpine Sedge Swamps 28.43 0.8 swamp forests, wet heaths and sedgelands 
South West Slopes Acacia Dry Herb-Grass Forest 43.49 1.3 dry grass/shrub forests 
Sub-alpine Shrub-Grass Woodland 50.76 1.5 sub alpine low forests 
Sub-alpine Wet Herb-Grassland-Bog 7.6 0.2 alpine/sub aloinc comolex 
Tableland Drv Heath Shrub-Herb-Grass Woodland 3.6 1 0.1 vegetation on rock outcrops/screes 
Tableland Orv Herb-Grass Woodland 6.03 0.2 swamp forests, wet heaths and sedgelands 
Tableland Tussock Grassland -Sedge!and 3.35 0.1 swamp forests, wet heaths and sedgelands 
Montane - Sub-Alpine Dry Rocky Shrubland 3.69 0.1 veg on rock outcrops/screes 
Western Slopes Herb-Grassy Woodland l.57 0 .0 grassv woodlands/grasslands 
Western Tableland Drv Shrub Forest 4.3 0.1 drv shrub forests 
Tableland and Escarpment Wet Layered Shmb Forest 0. 12 0.0 wet sclerophyll forest 
Tablelands Dry Shrub-Grass Forest 0.49 0.0 dry grass/shrub forests 
Central Tableland-ACT Montane Dry Shrub Forest 0.88 0.0 MTF 
Tablelands Moist Sedge-Herb-Grassland 0.94 0.0 swamo forests, wet heaths and sedgelands 
Western Escarpment Dry Shrub Forest 0.43 0.0 drv shrub fo rests 
Rock Outcrops 0.14 0.0 vegetation on rock outcrops/screes 
SC-CT-ST Herb-Grass Forest on Limestone 0.32 0 .0 vegetation on rock outcrops/screes 
Western Slopes DryHerb-Grass-Shrub Forest 0.09 0.0 dry grass/shrub forests 
unknown 725. 12 2 l.5 
34 veg grups 3379.18 100.0 
Formation class 
MTF 1227.41 36.3 
ash eucalypt fores t 276.07 8.2 
wet sclerophyll forest 263.22 7.8 
sub alpine low forest 259.44 7.7 
a lp/sub alp 246.02 7.3 
dry grass/shrub fores t 305.15 9.0 
dry shrub forests 4.73 0. 1 
grassy woodlands/grasslands 1.57 0.0 
vegetatio n on rock outcrops/screes 7.76 0.2 
swamp forests 62.69 1.9 
unknown 725. 12 21.5 
3379.18 lOO.O 
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Appendix 2 E. Gross primary productivity results for 100 % home ranges 
Group I.D. Points Dates Sex Home GPPlowest GPP highest GPPmean GPP std. 
Number Range dev 
Size 
min. 
convex 
polygon 
(km2) 
mmol C02 m-2 day-1 mmol C02 m-2 day-1 mmol C02 m-2 day-1 
Case study site 05101-06105 132 672 498 80 
AR 121 144 04104-05104 M 42.76 252 459 380 32 
AR 181 118 04104-05104 F 33.99 238 441 380 34 
AR 201 147 04104-05104 F 60.69 238 457 390 33 
AR 163 133 04104-05104 F 56.71 200 481 403 38 
AR 223 62 04104-05104 M 35.03 320 489 428 22 
AR 265 100 04104-05104 F 159.30 299 506 408 32 
AR 280 97 04104-05104 F 98.30 259 496 431 30 
AR 302 101 04/04-05/04 F 21.76 280 523 431 54 
AR 114 63 04104-05104 M 42.50 300 488 434 29 
AC 49447 255 11104-05105 F 112.20 406 703 588 59 
AC 49452 449 l 1 /04-06/05 F 173.00 279 650 528 66 
AC 49453 222 1 l/04-04/05 M 125.60 438 750 634 58 
DJ 030 33 05101 -04/04 M 52.28 476 634 566 36 
DJ 220 38 0510 l -04/04 F 132.22 350 669 548 41 
DJ 470 34 10/01-04/04 F 31.00 495 652 566 33 
DJ 530 25 10/01 -08/03 M 48.17 404 635 561 46 
DJ 320 24 12/02-04/04 52.11 553 732 634 32 
DJ 370 14 12/02-06/03 22.56 507 671 607 30 
MEAN ,. 114 
" 
;..;·. _j-. ~ ~·, .-. \'. 72.23 350 580 495 39 
MEDIAN '·' 'o.:.1·,; 98.5 ·\ x/{· ~ .. /::.- ~· ~. .. . . ,, -:, ~' f' ;('. >I 52.20 310 579 481 34 
LARGEST ;., 449 ~ ~~.-- _._- ... _ ..~. ~~ .t-: .. ~ "-:~ 173.00 553 732 634 66 .. ' 
SMALLEST ;.:: .:o ·- 14 ' " .. '.'_~~~-!'.~~~ 21.80 200 441 380 22 -. 
90 
A dix 2 F. G d Its 20~ 
Group I.D. Points Dates Sex Core Area 20% GPP lowest GPP highest GPPmean GPPstd. 
Number dev 
km2 mmol C02 m-2 day- l mmol C02 m-2 day- I mmol C02 m-2 day-l 
AR 121 144 26/04/04-24/05/04 M 0.58 343 397 373 19 
AR 181 Ll 8 23/04/04-21/05/04 F 0.60 356 409 382 17 
AR 201 147 25/04/04-23/05/04 F 0.76 343 409 380 20 
AR 163 133 20/04/04-17 /05/04 F 1.02 317 349 336 10 
AR 223 62 28/04/04-21105/04 M 0.74 416 466 434 14 
AR 265 100 29/04/04-27105104 F 3.49 342 454 39 1 25 
AR 280 97 21/04/04-19/05/04 F 1.54 376 454 429 20 
AR 302 101 24/04/04-22/05/04 F 0.53 396 460 415 21 
AR 114 63 28/04/04-20/05/04 M 4.14 394 454 423 J7 
AC 49447 255 14111/04-28/05/05 F 1.57 582 665 629 26 
AC 49452 449 12/11/04-01/06/05 F 0.52 446 582 517 52 
AC 49453 222 17 /I l/04-18/04/05 M 1.56 593 644 625 15 
DJ 030 33 l 9/05/01-22/04/04 M 6.39 477 617 567 36 
DJ 220 38 19105101-22/04/04 F 2.86 480 556 511 17 
DJ 470 34 22/ l 0/01-22/04/04 F 1.13 525 590 553 17 
DJ 530 25 19/ I 0/01-08/08/03 M 2.99 474 565 526 21 
DJ 320 24 11 /12/02-22/04/04 1.44 580 677 619 27 
DJ 370 14 11/l2/02-24/06/03 I. I 1 586 646 605 16 
MEAN ' ... 114 ~·. 1.83 446 522 484 22 
MEDIAN - !\';,;;;~ ,. 98.5 ~·· ~w::~·,:~~:: .. ~\: rk -f::: - :·~ •• ~~"'J'.i. ' 1.29 431 511 473 20 
LARGEST ;: rr:r: 449 · .. ~ .. ~~:;;.~ :-... ; ;~i~-;.·.-/ , ~:r:-:·.l . 6.39 586 677 619 
SMALLEST ~? ~,~. k~f~; , '" 14 ·.~-" :·;~~0:l!]~r.-2~·~;;~~.'.;;f;; , , ,;~s~..; :.,..-.,," 0 .52 317 349 336 
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Appendix 3: Water Surfaces Data 
Appendix 3 A. Table of water surface data for 100% home ranges and 50% and 20% core areas 
This table lists the length (in km) of all of the perennial maj or river and intermiltent minor rivers located within the 100% home ranges and 50% and 20% core movement 
areas for each of the wild dogs in the case study. The mean, median, standard deviation and longest and shqrtest values for each of the home ranges and core areas are 
listed at the bottom of the table. 
Group I.D. 
Number River Length 
92 
(km) 100% mcv 50% kernel 20% kernel 
perennial major intermittent. Min. total perennial major intermittent. Min. total perennial major intermittent. Min. total 
AR 121 34.12 34.12 2.01 2.01 1.12 1.12 
AR 181 27.33 27.33 1.94 1.94 6.75 6.75 
AR 201 50.38 50.38 5.47 5.47 1.12 1.12 
AR 163 51.58 6.44 58.02 3.28 3.28 1.53 1.53 
AR 223 36.09 36.09 6.27 6.27 1.43 l.43 
AR 265 134.09 134.09 8.38 8.38 3.04 3.04 
AR 280 98.07 98.07 7.96 7.96 1.47 1.47 
AR 302 15.63 5.82 21.45 1.53 1.53 0.64 0.64 
AR 114 46.07 46.07 17.43 17.43 4.09 4.09 
AC 49447 43.27 25 1.72 294.99 6.08 15.57 21.65 2.02 2.7 4.72 
AC 49452 79.44 415.84 495.28 1.19 1.34 2.53 0.07 0.08 0.15 
AC 49453 24.13 357.63 391.76 36.94 36.94 5.87 5.87 
DJ 030 52.15 52.15 17.31 I 7.31 6.43 6.43 
DJ 220 7.5 1 104.30 111.81 7.32 7.32 1.46 l.46 
DJ 470 6.58 27.43 34.01 2.41 6.06 8.47 1.53 1.53 
DJ 530 42.40 42.40 4.67 4.67 0.00 0.00 
DJ 320 55.66 55.66 3.86 3.86 0.73 0.73 
DJ 370 16.62 16.62 4.54 4.54 0.88 0.88 
Mean ·~ j~ 32.59 97.90 111.13 3.23 8.44 8.98 1.05 2.27 2.39 
Median ~: ~~:·~)~ 24.13 48.23 51.27 2.41 5.77 5.87 1.05 1.47 1.47 
Std. dev .\~ ' ";fl' 26.88 120.48 138.1 3 2.55 8.75 9.07 1.38 2.13 2.20 
Longest ·~h 495.28 36.94 6.75 
Shortest ill ~;~N{~~ 16.62 1.53 0.00 
Appendix 4: Terrain Data 
Appendix 4 A. Relief results 100 % home ranges 
This table lists the highest and lowest points, and relief of all the wild dogs in the case study 
for the I 00% home range area. 
Group l.D. 
Number Height variation Relief 
Highest point (m lowest point (m 
as!) as!) (m) 
AR 121 1277 550 727 
AR 181 1315 960 355 
AR 201 1355 549 806 
AR 163 1292 679 613 
AR 223 1313 824 489 
AR 265 1433 549 884 
AR 280 1321 888 433 
AR 302 1203 837 366 
AR 114 1313 925 388 
AC 49447 !~.lliiiiil1 1~6~;.:. '¥''"~1~( 162~ ·f ~ , • , <ff.11:irr11, i. ·t:1, _,, 900 722 
AC 49452 1564 551 1013. 
AC 49453 1332 ;,;. f' ;.,t 544 788 
DJ 030 1340 1066 274 
DJ 220 1433 708 725 
DJ 470 1266 1059 207 
DJ 530 1343 668 675 
DJ 320 1321 869 452 
DJ 370 1321 1004 317 
Mean 568.6 
Median 551 
Stdev 233.4 
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Appendix 4 B. Terrain and Relief results summary for 20% core areas 
This table lists the highest and lowest elevation points, as well as the relief for all of the wild dogs ' 20% core area. The steepest and flattest slopes are also recorded and the mean slope angle for the area and its standard deviation. 
Group I.D. 
Number Hei2ht variation Relief Slope 
Std. 
Highest point (m asl) lowest point (m as!) (m) steepest (degrees) flatest (degrees) mean (degrees) Deviation 
AR 121 1203 1130 73 17.4 0.19 5.64 3 .55 
AR 181 1198 1127 71 18.84 0.1 9 5.87 3.97 
AR 201 1203 1138 65 15.17 0.19 5.08 3.24 
AR 163 1204 1165 39 14.28 0.04 3.65 2.53 
AR 223 11 26 ' .. d~:'\!J.5;'"'.·:,-~ ~~·· .. 843 283 26.67 1.49 11.46 5.41 
AR 265 1264 1173 91 17.07 0.02 4.48 3.13 
AR 280 1241 1115 126 19.34 0.28 7 .71 3.53 
AR 302 1034 969 65 14.38 0 .36 5.73 2.77 
AR 114 123I 974 257 32.63 0.04 7.15 3 .58 
AC 49447 1217 1063 154 . . :;; /~J~/:.,:\ 82..66 ~<i'.\~~~~:::n~::~ ;.h~·~.~Q! I 0 38.31 23 .63 
AC 49452 ·~i:•?::-r ;t -;}"' · 1503 1401 102 13.16 0.81 6.87 2.45 
AC 49453 1164 1087 77 15.05 .q;~:!;i!~:!~ ' "~ [ 0 4.72 2.27 
DJ 030 1273 1135 138 19.62 0.04 4.82 3.06 
DJ 220 1200 1070 130 19.35 0.04 6.14 3.29 
DJ 470 1208 1155 53 13.82 0 .05 4.42 2.64 
DJ 530 11 07 886 22 1 26.9 0 .21 7. 17 4.67 
DJ 320 1202 1110 92 17.34 0 .55 6.99 2.61 
DJ 370 11 80 1050 130 22.61 0.3 8.96 4.97 
Mean 120 22.57 ~_,~·;;JJ~~G ~. · 6. 21. ;o;~:~~f,:1 /~ .•. 8.07/ 
'· "' -.4.52 ." Median 97 18.12 
Stdev 69 15.88 
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